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A NEW BAND SAWMILL. 

The annexed engraving illustrates a new band sawmill 
patented and manufactured by the Cordesman. and Egan 
Company, of Cincinnati, Ohio. . : «-T 

The cut shows the mill in operation," and the manufac- 
turers claim for it advantages and conveniences not possessed 
hy other saw mills for cutting good lumber from logs 6 feet 
in diameter and less, and for speed and durability they claim 
it to be equal to most circular sawmills in use, while the 
saving of the timber is very much greater. This band saw- 
mill is not an experiment, but,according to the testimonials of 
a number of large lumber sawing concerns, it produces good 
work and is satisfactor}' in its results. Any person who is 
used to operating a small band saw can with little practice 
run the band sawmill. We briefly extract from the manu- 
facturers' own description. 

The new band sawmill, they state, is designed speciallyfor 
the cutting of all kinds of lumber, both hard arid soft, and 
the advantages claimed for it areeconomy in cutting large 
logs and good lumber, such as wide poplar, walnut, ash, Oak, 
cedar, pine, etc., and for cutting thin lumber for special pur- 
poses, say a quarter of.au inch, three-eighths of an inch, five- 
eighths of an inch, three-fourths of an inch; and one inch, 
it possesses many advantages not obtainable by other ma- 
chines. ',. ,-'.!' 

The blade used is about 18 or 19 gauge, so that the kerf 
taken out is scant one sixteenth of an inch, so that there is a 
great saving in material over the production by the ordinary 
mill with top saw, and the lumber is left much smoother, 
thus requiring a much lighter cut in dressing. 

By reference to the engraving it will be seen that the base 
is constructed solid and heavy, and carries the main column, 
the gear and feed shafts, as well also as the lower boxes and 
shafts. 



The column is constructed of tapering shape, and is fitted 
to the base on a planed surface, which obviates the use of 
all bracing, even when the wheel revolves at a speed of four 
hundred or more revolutions a minute. The axes are of 
4-inch steel and run in self-oiling boxes. The wheels are 78 
inches in diameter and made of glued up hard wood. The 
feed is a friction disk, and can be changed instantly from 
to 100 feet lineal per minute, and the return of the car- 
riage may be 300 feet if desired. All adjustment in the ma- 
chine can be made from the working side, and each complete 
machine is provided with patent head blocks, carriage and 
trucks, and rolls, one Perin blade six inches wide, with 
wrenches, etc. 

A large number of these band sawmills are in use, and per- 
sons desiring to know more of their capabilities for good 
work can obtain the names of the users or other inforrna- 
mation by addressing the manufacturers, Cordesman and 
Egan Company, 209 to 229 West Front Street, Cincinnati, 
Ohio. 



« in » 



Electrical . Storage Batteries. 

At the recent meeting of the British Association, in the 
Mechanical Science Section, Mr. A. Reckenbaum read a 
paper on "Electric Launches,'' in which he gave a descrip- 
tion of the launch Electricity, which made her first trip in 
September, 1882. She is 25 feet long, with 5 feet beam, 
aud draws 21 inches forward and 30 inches aft. Her speed 
is 8 - 3 miles per hour with ten passengers on board. Forty- 
five Sellon-Volckmann accumulators supplied the current to 
two Siemens dynamos. A Collis-Browne propeller of 20 
inches diameter and 3 feet pitch was employed. The speed 
of the screw was reduced to 350 revolutions, while the motors 
revolved at 950 revolutions per minute. In later experiments 
the dynamos were replaced by one D 2 Siemens machine, 



which was directly connected to the screw shaft. More re- 
cently Messrs. Yarrow & Co., in conjunction with the Elec- 
trical Power Storage Company, fitted up an electrical launch 
destined for the Vienna Exhibition. The boat was 40 feet 
long, with 6 feet beam, and could carry forty passengers. 
The motor was a Siemens machine, which developed seven 
horse power. During the trial the speed of the boat, which 
was over eight miles, could be varied by a communicator 
which threw more or less cells in operation. 

Sir W. Siemens said from his knowledge of the behavior 
of these launches, they promised excellent results. The 
question was, What was the. secondary battery going to do 
for us? Was it going to last, or was it a perishable institu- 
tion? In order to test the question quickly, he put down 
secondary batteries in his own house last autumn. He 
charged them by means of a very small half horse power 
engine, and the result so far had been very satisfactory. He 
had lighted his house by the small engine with the aid of the 
secondary battery with great effect, using forty incandes- 
cent lamps from half past seven in the evening until one or 
two o'clock. He started his engine at eight o'clock in the 
morning, and in the evening he had a sufficient accumulation 
of energy in the battery to last the length of time it was re- 
quired. In the case of the launch, the machine could not 
be taken with it, and the battery would occasionally have to 
be charged. Therefore he would limit the application of 
the electric power to navigation to short stages. The cost 
of the use of steam power and electric storage would be 
about equal; but the latter would give advantages in weight 
and space. 

^ \ i > «p 

Fsesno County, Cal., is making a canal 100 feet wide 
from King's River to irrigate 30,000,000 acres of dry and 
worthless desert. 
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SUCCESSFUL TREATMENT OF CHOLERA. 

The rapidity with which this dread disease accomplishes 
its work renders any treatment most acceptable which is 
likely to prove successful, and hence the value of the recent 
communication of Dr. John Chapman to tbe Journal de 
Medecine, of Paris. Believing ' ' that the proximate cause of 
all the phenomena of cholera, before the stage of reaction, 
is hypereemia (active sanguineous congestion), with conse- 
quent excessive action, of the spinal cord and of the gan- 
glionic or sympathetic nervous system," the characteristic 
features of the doctor's treatment consisted in the applica- 
tion of heat to the general surface of the body as persistently 
as possible, and, simultaneously, the application of cold by 
means of a spinal ice bag along the whole of the spinal col- 
umn which is coextensive with the spinal cord, and that part 
only, during the presence of vomiting, purging, cramps, or 
algidity. After the symptoms have been subdued and re- 
action established, the reaction is controlled, if it becomes 
necessary, by the application of heat along some part or the 
whole of the spine. 

At Southampton, in 1865, five patients out of seven re- 
covered under this treatment, and of the two fatal cases one 
wasrfin habitual drunkard' and the other a woman aged 73, 
and who had been living at the starvation point up to the 
time she was attacked. Each case presented in a decided 
form the cardinal symptoms of cholera, namely, vomiting, 
purging, cramps, and excessive cold of the surface of the 
body. 

With this treatment 28 per cent proved fatal, and with the 
ordinary methods 62 per cent proved fatal. The variations 
of temperature were from not lower than 32° Fah. to not, 
necessarily, higher than 120°. 

«m » 

FUSIBLE SAFETY BOILER PLUGS. 

These handy contrivances are in use generally, their office 
being to give notice of lowness of water that may be danger- 
ous. They are usually made of "composition" — brass — 
quite hard, and have a drilled hole from end to end, the en- 
tire length being sufficient to pass through the shell of the 
boiler and project far enough beyond the inside surface to 
be above the sediment or scale. The lower end is formed 
into a bolt head, and the shank is threaded and is screwed 
into a tapped hole over the fire-box, in the crown sheet. 
The Locomotive sustains the rule of the United Stales Steam- 
boat Inspection service as to the fusible filling, which shall 
be of pure Banca tin. 

To this filling there maybe objections, and possibly objec- 
tions may be found to any fusible composition. It is possi- 
ble that the experience of engineers, as accumulated, proves 
that the "life " of easily fusible metals is destroyed under 
certain circumstances. Afcall «vente, it «an -be readily sub- 
stantiated by facts that easily fusible plugs have refused to 
act under the most exacting circumstances after having been 
in use two years — sometimes less. 

There is a remedy in removing and refilling the safety 
plug once in six months or once a year. But perhaps a bet- 
ter method would be to discard the use of brass — composi- 
tion — and substitute wrought iron, of a similar character to 
that of the boiler plate. Tin is the core to be fused. It is 
surrounded by brass, a compound of which tin is an import- 
ant component. With the action of heat there may be a 
chemical action that destroys or impairs the fusibility of the 
tin; experience seems to point this way. 

The recommendation of the Locomotive that the core for 
receiving the fusible filling should be tapered from the in- 
side of the boiler to the outside of the plug, the larger diame- 
ter being inside the boiler, is a reasonable one, and will 
commend itself to engineers. 

« in » 

PREPARING FOR THE ICE CROP. 

At this time of the year many of our farmers turn their 
attention to making preparations for gathering their annual 
crop of ice. Tbe plans for building ice houses differ widely 
in the various sections of the country, and in many instances 
are controlled by the wants and financial ability of the 
builder. The double walled, with the space filled with sand 
or sawdust; the solid thick wall of brick or masonry; the two 
walls, each only a single brick thick, with an intervening 
air space; those on the surface, those half below, and those 
completely buried with the exception of the roof — all these 
and many more find strong advocates. In most of the cases 
the houses are erected by one who follows his own free will, 
aiming to suit his own convenience, taste, and ideas of ar- 
chitecture. 

But it would be well to pay more attention to the pond or 
lake from which the ice is to be taken than is generally 
done. The fact that water will not,, by freezing, free itself 
from impurities which endanger health is being widely 
recognized, and a close examination of the pond itself and 
of the land that drains into it will certainly result in much 
benefit and may prevent disease. If the ice is to be taken 
from still water, the decaying vegetable matter at the bottom 
should be removed, especially from under the part to be cut; 
and if the water has a current it should be removed for a 
considerable distance above, so that the gases will not be 
carried down to the place of cutting. The gases resulting 
from decomposition partly escape, but much remains and is 
liable to rise at any time; besides, the chemical action is not 
wholly stopped by the cold, but continues to a certain ex- 
tent all winter. The ascending bubbles are caught and im- 
prisoned in the ice, their foulness remaining with them until 
set free in the pitcher of water during the following summer. 
Well authenticated cases of sickness have been caused by 



ice water, the ice having been taken from ponds where in- 
coming water flowed over beds of decaying sawdust. 

That the draiuage from barnyards is likely to prove harm- 
ful is self-apparent, and it is hardly necessary to state that 
it should be kept out of the ice pond, yet there are many 
barns located directly on the bank, near the very edge. Be- 
cause in times past the gantlet has been successfully run is 
a poor excuse for still inviting the danger. The washing 
from a pigsty is undoubtedly the worst of the kind, and it 
should never be so situated that any part of its filth can by 
any possible path find its way into a body of water used for 
drinking purposes during either the summer or winter. The 
habit of placing vaults on the banks of a small stream can- 
not be too strongly condemned, and although they may be 
below the spot from which water or ice is taken, and so 
save the owner, they menace his neighbor, who may be many 
miles down stream. If quite near the pond the land upon 
which they are built should be examined, lest the contents 
find entrance through the soil. The germs of disease are 
liable to be transmitted f rom them. 

It is always a safe rule to discard ice from water that cat- 
tle refuse to drink. But this test is by no means sufficient, 
as the clearest and most sparkling water may have an enemy 
to health lurking within it. What is better is a critical ex- 
amination of all possible sources of contamination and the 
effectual barring out of those likely to prove objectionable. 
This search should not only cover the immediate vicinity of 
the pond, but should extend for some distance up each stream 
emptying into it. 



WAGES IN FRANCE AND GERMANY. 

An article furnishing some valuable information about the 
wages paid in the different trades in Paris recently appeared 
in the Bevue des Deux Mondes. In that gay capital, strikes 
are the luxury of well paid workmen, as this means of im- 
proving their condition is distrusted by those who live from 
hand to mouth. Apprentices in tbe jewelry and silversmith 
trade, as soon as they begin to work on their own account, 
receive 4s. a day; experienced workmen from 12s. to 24s. 
per day. Type setters get from 6s. to 12s. per day, and 
pressmen generally something short of this. Wood engrav. 
ers vary from 6s. to 12s., but those who rank as artists earn 
from 12s. to 24s. In the building trade there is, practically, 
an average price paid by all contractors. 

The city is the great employer of skilled labor of this 
kind, and pays stonecutters 10s. for 12 hours' work in sum- 
mer, and 8s. for 8 hours' work in winter. Masons receive 
6s. in summer and 5s. in winter. Carpenters get 7s. in 
summer and 5s. in winter; and tinsmiths, marble masons, 
painters, and glaziers about the same, with higherrates for 
those engaged'irrartistic branches, such as fresco and otb,er 
decorations. Wages have advanced from 25 to 60 per cent., 
owing to the good example set by the city. Wood carvers 
get from 10s. to 12s. per day, upholsterers the same, and 
German and Italian workmen on interior decoration from 
2s. 6d. to 4s. Machinists earn from 4s. up, according to em- 
ployment and ability. The ordinary day laborer, in all 
trades, gets from 2s. 6d. to 4s. a day, and foreigners who 
arrive by shoals manage to save something to take home. 

The number of regular workmen in Paris is estimated 
at 200,000, those living by occasional jobs number 75,000, 
and the beggars and vagabonds 15,000. It is estimated that 
74 per cent, of the working population earn 4s. per day, 
22 per cent, earn from 3s. to 4s., while 4 per cent earn 
less than 3s. So prevalent are strikes in Paris that there 
are, on tbe lists of those receiving charity, five times as 
many mechanics of the best paying trades than those 
who receive the least remuneration. In the same trades 
women receive from 20 to 40 per cent, less than men, and 
in flower making, embroidering, dress-making, a.nd tlie 
like, there is a dull season to tide over, for which they must 
save enough. 

Many industries pay women only 2s. a day, due largely 
to competition in all kinds of sewing in prisons, convents, 
and charities. There are nearly twice as many women reg- 
istered as recipients of charity as men, the total being up- 
ward of 40,000 women, of whom 5,000 are day workers, 
2,298 servants, 1,500 sewing women, 1,200 dressmakers. 

In Germany the average weekly wages, the working day 
being 12 hours all through the week, paid to Berlin stone- 
masons vary from 15 to 28 marks (a mark is about 25 cents 
of our money) ; to turners about 20 marks; gold and silvet 
artificers, according to tbe class of work upon which they 
are employed, from 12 to 30 marks ; beltmakers, workmen 
in foundries, 12 to 18 marks; locksmiths, 15 marks; smiths, 
15 to 24 marks; workmen in machine factories, from 17 to 
31 marks; watchmakers and soapmakers, 18 marks; tanners, 
15 to 18 marks, linen and calico weavers from 7 lo 18 marks: 
cloth weavers from 10 to 20 marks; carpetmakers, 15 marks, 
joiners and kindred trades, 15 marks; butchers, 12 to 2C 
marks; brewers, 21 to 31 marks; tailors, 6 to 15 marks; fe- 
male dressmakers, 7 to 12 marks; shoemakers, 13 marks, 
The wages in South Germany are about the same as those in 
Berlin, but the cost of living is much less. 



The Memphis cotton seed mills, which, owing to a lack 
of the seed, are operated only four or five months annually, 
are to be consolidated. As it is, they are unable to pay cot 
ton growers enough to induce them to ship the seed, and 
much of it is consequently used for fertilizing purposes. By 
consolidating, the mill owners hope to raise tbe price of tbe 
oil and to pay producers such prices as will keep the mills 
supplied. 
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PETROLEUM GEOLOGICALLY CONSIDERED. 

It is impossible to trace the geological relations of petro- 
leum, so as to show with what rocks it is liable to be asso- 
ciated, where we might find it, and where we may surely 
find it; it is not limited to any particular formation or age. 
It is found in almost every possible series of strata, from the 
lowest Silurian rocks up to the Tertiary and even Post-Ter- 
tiary formations. There are certain points in regard to the 
manner in which it lies iu the rocks and is obtained from 
them that are full of interest. These, perhaps, cannot be 
traced out to better advantage than by selecting one single 
region and studying the petroleum as it exists there. The 
" oil belt," as it is called, from which the main supply of 
the world is now derived, is a good example. This has 
many peculiar features belonging only to itself, but it may 
be assumed to be fairly representative, so far as history and 
formation are concerned. 

The oil belt lies entirely west of the Alleghanies, extend- 
ing from Canada to Virginia, with a width of 70 miles and 
upward, but the part from which, practically, the entire pro- 
duct is derived is much smaller, being within the State of 
Pennsylvania and covering in round numbers 3,200 square 
miles, though in actual fact only 39% square miles of even 
this limited space have really yielded oil in paying quanti- 
ties. This is, properly, the "oil center.'' Throughout its 
extent the oil wells are gathered in groups, and this group- 
ing is indicative of the relation between the rock oil and the 
rocks. 

An oil well is simply a hole drilled down so that it may 
serve as a discharge pipe for a fluid that exists at a greater, - 
or less depth below the surface of the earth, and is 
held there as if in a reservoir under pressure. As the drill 
passes down, the "first sand rock " is struck and passed; 
nothing is found in it; further down comes the "second 
sand rock," like the first; further still, the drill strikes the 
"third sand rock," which is truly the oil-bearing stratum, 
that is, if the well " strikes oil," for a large proportion of the 
wells sunk are "dry holes." "When the drill breaks through 
the oil-saturated sponge, as the sand rock may be called, the 
manifestations are sometimes wonderful. The fluid which 
permeates the rock is, of course, in intercommunication 
throughout its entire extent, and is always under more or 
less pressure. The mighty strain that the internal forces ex- 
ert is graphically illustrated when a "spouting well" is 
struck. 

Now the curious feature of this sand rock is that it is not 
of uniform thickness, neither does it lie horizontal. Each 
individual mass or bed is found to be irregularly circular in 
form, saucer shaded, and thickest in the middle. "Within 
every part of this space oil maybe found; outside of it there 
is none until a similar bed is found. Judging from the 
quantity of oil which flows and continues to flow from a 
given well or group of wells, it seems nearly certain that the 
source is not in the vicinity of the place from whence it is 
drawn; that these disks of sand rock merely indicate a re- 
gion which, from its structure, serves as a sort of "chim- 
ney," through which the supply from beneath presses up- 
ward the pipe serving as a vent. This view of the distance 
of the source is of great interest and importance. If the 
supply lies near the surface only, at the level where we tap 
it, it does seem possible, and in fact probable, that the enor- 
mous output of the present day must produce exhaustion, 
and at no very distant date. But if the true source is in the 
profound depths of the earth, we need have no fear of reach- 
ing a limit. 

The nature of petroleum may aid in forming some idea of 
its origin and the prospects of its continuance. Being a 
hydrocarbon intimately allied in chemical composition to 
coal, especially bituminous, it was entirely natural, from the 
first, to infer that the two had a similar origin, and this 
opinion is still maintained by many. As to the origin of 
Coal, there can be no doubt; it was produced by the trans- 
formation of vegetable material, through the action of cer- 
tain agencies of long duration, prominent among which 
have been heat and pressure. The rock strata in which these 
vegetable masses were deposited previous to transformation 
are almost universally concave, and we call them " coal 
basins," recalling to mind the disks of sandstone in which 
we find petroleum. The vegetable origin thus indicated ne- 
cessarily demands for coal an abundant development of 
life, and no coal has been found in the rocks which are 
termed azoic. 

In this respect it differs from petroleum, though both of 
them occur in strata of various ages in the later formations. 
It is very seldom, however, that they are found in juxta- 
position. A petroleum spring is not a guide to a coal vein, 
and though the}- are so similar in chemical composition no 
other feature seems manifest which should lead us to infer 
that petroleum and coal have in any way a common origin. 
And though coal demonstrates the antecedent occurrence of 
life, we cannot say the same thing of petroleum. We know 
that, at the present time, the substances we call organic are 
composed mainly of carbon, nitrogen, oxygen and hydrogen. 
Petroleum is a hydrocarbon, but shows no signs of organic 
origin. The microscope shows no cells or fibers in it, as in 
coal. To say the least, it is entirely possible that it is of 
inorganic origin. The antecedent presence of life is not at 
all essential to effect a chemical union which will give us a 
hydrocarbon in either gaseous, liquid, or solid form. 

No one probably thinks of demanding an organic origin 
for carbureted hydrogen, which issues from some of the 
borings iu the oil regions, and there are reasons for believ- 
ing that the same forces produced the two combinations. 



Wherever water exists, either as a liquid or as solidified by 
combination, we fiid hydrogen in abundance, and in the 
carbonates we find the supply of carbon, and the structure 
of the lowest rocks of which we have any knowledge shows 
plainly that when solid materials began to have place, car- 
bon and hydrogen existed gaseously and separately. There 
is nothing to hinder their existing thus now; or if not thus 
uncombined at the present time, what is to hinder their be- 
ing set at liberty from other unions by the forces of their 
environment, and, thus prepared, to form hydrocarbons when 
presented to each other ? And if thus set free and thus unit- 
ing, it is entirely within the range of natural forces that 
they should form, and perhaps at the same place, the two 
which we find iu juxtaposition — the gas and the liquid. It 
is true that, according to our ideas of chemistry, we rank 
these two hydrocarbons in different series; but that proves 
nothing except our inability to match the workings of the 
great laboratory iu our small establishments. Recent re- 
searches have shown us that eveu we can begin to step from 
the one series into the other, and that the great internal 
forces should do it readily and constantly is certainly quite 
possible. If the supply of petroleum lies only at a small 
depth, there is little use in searching for a means of using it. 
But it is altogether probable that we must look deeper for 
its source, and as it is, perhaps, totally of inorganic origin, 
we may look to find the supply persistent. 



TONKIN. 

The recent efforts in Asia of the French to obtain com- 
plete possession of Tonkin have attracted to that region 
some attention, and an account of its features and produc- 
tions seems needed. 

Tonkin is bounded on the north by the Chinese provinces 
of Kouang-Tong, Kouang-Si, and Yunnan; on the south by 
Cochin China; east by the Gulf of Tonkin; and on the west 
by a chain of mountains which separate it from the basin 
of the Me-kong, and the small States of Laos, which are tri- 
butary to the realm of Siam. 

Tonkin forms with Cochin China the realm of Annam, 
which has Hu<5 for its capital. Tonkin itself embraces 
150,000 square kilometers (93,000 square miles), or more than 
one-quarter of France. 

Its principal rivers are the Bouge, Claire, Noire, Thai- 
Bink, Song-Ma, Song-Mo, Soug-Giauk. The most of these 
rivers have slow currents, and are easily ascended. The 
rainy season is from April to September; the temperature 
then does not exceed 35° Cent., and sinks to 16° Cent. 
During the dry season, from September to the end of March, 
the temperature falls from 15° Cent, to 7° Cent, above zero. 
The population is confined to the plains. Here are towns 
with 150,000 inhabitants, and others with 40,000 and de- 
creasing numbers. The north and west of Tonkin is very 
mountainous. These mountains are covered with magnifi- 
cent trees, and could be easily cultivated. They are occupied 
by Laotian races, who live upon them with few cares, and 
unsubjugated by the Aunamite mandarins. 

The principal.river, the Bed, forms at about 130,000 me- 
ters (100 miles) from its mouth an immense delta of alluvium 
of extreme fertility. 

This delta is thickly populated. Bice is raised in abund- 
ance; two crops are harvested yearly. Maize is only culti- 
vated in a few localities unfavorable for the production of 
rice. In the dry and sandy regions the Tonkins cultivate 
the igname, sweet potatoes, marsh roots, etc. Sugar cane is 
largely grown, and under skillful cultivation would yield 
enormous quantities of sugar. Unoccupied lands, which 
have never been planted and are gardens of fertility, would 
produce an immense amount of this necessary, and the rivers 
and streams afford on every hand water power and easy 
transportation. 

The hTll slopes bordering the Red Biver have been planted 
with coffee trees, and good results have been attained. The 
cheapness of labor and the abundance of land favor this 
enterprise. 

Tonkin produces cotton, and of a fine quality. The fertile 
alluvial plains afford it a similar habitat to that which it 
enjoys in Louisiana and the Carolina*. Tea and tobacco 
find in Tonkin a very favorable home. Cinnamon is one 
of the principal products, and affords a large revenue. It is 
harvested upon the mountains of one district. The King of 
Annam monopolizes the best qualities. Among medicinal 
productions the most remarkable is the Hoang-Nan, a 
strychnine which grows in the mountains of Bo-Chinh and 
of Niglie-An. It appears to cure madness, paralysis, leprosy, 
the bites of snakes, and in general all forms of virus. Indi- 
go, oils of various sorts, resins, gutta-percha, varnishes 
equal to the lacquer of the Chinese or of Japan, essences, 
perfumes, are all found in this rich country. Among pre- 
cious woods the calambac is remarkable. It is a most odori- 
ferous tree, and when buried a meter and a half (about five 
feet) under the surface of the ground its odor reaches the 
air above. Here grow rosewood, ebony, sapan, and sandal- 
wood. 

In Tonkin there are numerous gold mines, and even the 
streams carry down the mountain sides flakes of gold. There 
are cantons where ducks are raised for the purpose of gath- 
ering the gold from their excrements. In the mountains of 
high Tonkin, in the basin of the Bed Biver and its tributary 
the Black Biver, the precious metal is found in large 
amounts, and in many other districts the clearest indications 
of its presence are shown. 



Tonkin is equally rich in silver, of which however less is 
known. Copper is found in quantities which exceed those 
furnished by Chili and other American sources. Kettles 
wash basins, coffee pots, spittoons, are all made of copper. 

Tonkin also possesses tin mines. The principal localities 
around Lao-Kai have not been explored, from need of capi- 
tal, but those in the province of Yunnan are said to be the 
most important known. Here over 10,000 people find em- 
ployment. But these valuable products do not complete 
the list of its mineral wealth. Mercury, zinc, argentiferous 
galena, bismuth, antimony, iron, and precious stones, besides 
the great deposits of coal, must be added to the dazzling list 
of its possessions. 

There are but few horses; they are of a good stock, small 
but vigorous. The cattle are small but well made; they be- 
long to the genus zebu, with a pad of flesh upon the neck at 
the head of the mane. The flesh'is excellent eating. Pork is 
the staple article of diet; not a family can be found without 
its pigs. The flesh is flat. There are no sheep, but numer- 
ous goats. 

Ducks, geese, chickens, and pigeons abound and sell at 
low prices. In the mountains and forests there are hidden 
tigers, panthers, bears, rhinoceri, and the elephant. The 
musk kid lives in the mountains, and here are encountered 
the deer, fawn, and roe buck, while on the plains the rabbit 
and partridges multiply. 

There are many beautiful birds, whose plumage is a prize to 
the hat makers. Since the first year of Tonkin's commercial 
freedom, 15,000 to 20,000 skins of birds have been exported, 
the most of them to France. On the coasts are gathered 
tortoise shell and pearl. 

The silk worm flourishes here, but the Tonkinese do not 
understand the unwinding of the cocoons, and their pre* 
ducts are imperfect and inferior. No country unites perhaps 
in so marked a degree as Tonkin all these various riches. 
Add to that a healthy climate, a docile population, and it 
forms the most attractive colonial station in the world. — M. 
MUM, in Revue Scientifique. 



Werdermann. 

It is with extreme regret we announce the decease, on 
September 15, of the well known electrical engineer, Mr. R. 
Werdermann, at the comparatively early age of 55 years. 
The deceased gentleman had been resident in London since 
the year 1870, when he brought over from Paris and intro 
duced into England the "Gramme" dynamo electric machine. 
Notwithstanding his long connection with the invention of 
M. Gramme, and the enthusiastic manner in which he 
championed this most successful machine of modern times, 
we understand that he sustained heavy losses in his business 
associations therewith. The recent decision of Judge 
Blatchford, in America, declaring the Gramme patent void, 
was, we believe, a most serious and heavy blow to him, as 
we are informed that he owned the American patent. In 
1878 Mr. Werdermann's name was most prominently brought 
forward in connection with his so-called semi-incandescent 
electric light. We published at the time full particulars of 
his lamp, which doubtless gave a great impetus to electric 
lighting in England, and which has since been successfully 
imitated by other electricians. 

The subjects we have mentioned are those by which Mr. 
"Werdermann is best known, but the records of the Patent 
Office show very forcibly his great energy in other direc- 
tions. For the past two or three years he had busied him 
self in perfecting a new dynamo and an incandescent lamp, 
referred to at various times in our columns. He was an emi- 
nently practical electrician, and his knowledge of many 
other branches of science was very considerable. It was 
our lot to be in almost daily communication with Mr. "Wer- 
dermann for some years, and to assist in the numberless ex- 
periments which he made with dynamos of various construc- 
tions, arc lamps. and electric candles, electro plating, the 
transmission of power by electricity, which is now attract- 
ing so much attention at home and abroad, electrical rail- 
ways, and many other minor matters in which electricity 
played the leading part. 

The results of these experiments will probably never be 
known to the world, but from our own experience we can 
truly say that many things which are now in successful ope- 
ration were fully worked out by Mr. "Werdermann in the 
early days of dynamos. His inventive mind led him to at- 
tempt too many things, the result being that before one sub- 
ject had been fairly started toward a successful career it was 
abandoned for another. Like many others who have labored 
toward the advancement of science, it is to be feared that he 
has left his family, consisting of the widow, a son, and three 
daughters, without any provision for the future. Space will 
not permit us to dwell upon the many admirable personal 
qualities possessed by Mr. Werdermann. An affectionate 
father, and a stanch friend to those who possessed his con- 
fidence, he will be kindly remembered by those who gained 
his esteem. 

We look back with satisfaction that in former days we 
were enabled to render him such assistance as lay in our 
power, but it is much to be regretted that his long and 
laborious toiling has been so ill rewarded. — Electrical Re- 
view. 



The Swedish and Danish Governments have decided to 
lay down a new submarine cable between the two countries. 
The cable, which will consist of four wires, will be laid 
from Helsingborg to Elsiuore via the island of Hveen. 
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Irrigation on a Large Scale. 

The most gigantic irrigation enterprise ever inaugurated 
in the State of California has been commenced in Fresno 
County, the canal for which will be the largest in the State, 
and fed by King's River. The water is intended to irrigate 
30,000,000 acres of rich land, at present barren through lack 
of water. The source of supply of this canal will be higher 
than any other debouching from the same stream. Its di- 
mensions are: One hundred feet in width at the bottom; 
levees an average of fifteen feet in height and eight feet wide 
at the top, broad enough for a wagon road. The depth of 
the water is expected to be five feet, with a fall of eighteen 
inches to the mile. The dam in the mountain canon, whence 
the water is taken, will be a wonderful and permanent one. 
It is twenty-five feet high, eight hundred feet long, one hun- 
dred and forty feet wide at the base and twenty-five feet 
wide on top. It is rip-rapped on the inside with heavy rock, 
and every precaution taken to make it sufficiently strong to 
securely hold the great weight of water that must be sup- 
ported. The water is led into the canal from a large head- 
gate, constructed of heavy timber, one hundred feet in width 
and eighteen feet high. It is planked over so as to make a 
bridge for heavy wagons, and has wings to protect it from 
the floods. The canal is expected to carry thirteen hundred 
cubic feet of water per second. — Los Angeles Herald. 



Railroads in Venezuela. 

The first railroad built and operated in Venezuela began 
at Puerto Cabello and led to the westward. About ten miles 
were built and operated, but embarrassment followed, and 
nothing is now to be seen except a dim outline of the road 
bed. About the year 1870 an English company built a 2- 
foot gauge road from Tucacas to the mines of Aroa, a dis- 
tance of 553^ miles. Poisonous reptiles, wild animals, 
malaria, and dense jungles combined to obstruct the build- 
ing of the road. The largest bridge has a span of 90 feet. 
The ties, bridges, and even the telegraph poles are of iron. 
The road for its last five miles has a grade of 600 feet, requir- 
ing specially constructed engines. The freight cars carry 
from five to six tons and the passenger cars about 30 passen- 
gers. A road from La Guira to Caracas, a distance of 22 
miles, has been in process of construction for several years. 
The track of the road is 3J^ foot gauge. It is built on a 
series of reverse curves having a radius of 140 feet. Sur- 
veys have been made for other lines, and a small amount of 
grading has been done on a road 40 miles long from Puerto 
Cabello to Valencia. 
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BED BOTTOM FIRE ESCAPE. 

The fire escape herewith illustrated consists of ladders 
which may be disposed so as to take the place of the slats in 
an ordinary bedstead, as shown in Pig. 2, or joined end to end 
and suspended from the window of a building, as in Pig. 1, 
or arranged as a step-ladder, as in Pig. 3. The ladders are 
made of white ash or other suitable wood from one inch 
boards; the side bars are 1 by 2 inches, and the rods are 
three-fourths inch thick, well secured. For general use the 
sections would be 6 feet long, and would be made tapering 
from 10 inches wide on one end to 12 inches on the other 



MAIL BAG CATCHER. 

This invention provides a simple, efficient, and cheap 
device which can be attached to a mail car for catching the 
mail bags hung from a crane at the side of the track, while 
the car is in motion. Across the door of the car horizon- 
tally extends a bar, each end of which is journaled in bear- 
ings fixed to the side of the car. The arm which catches 
the bags is heaviest at its center, and the two branches 
taper toward the ends and are slightly bent at the middle. 
This arm is attached to the cross bar by a tenon, and between 
the arm and bar is a shoulder, which may be a separate piece 
or which may be made as a part of either. The crossbar is 




BLOEDON'S BED BOTTOM EIRE ESCAPE. 

By this means the ends of the sections may be lapped and 
secured by rods and pins so as to form one long ladder. 
Holes are made in the ends for the connecting rod to pass 
through. Through holes in one end of one section is passed 
a rope fastened to a board of a length just sufficient'to rest 
across an ordinary bed. This board is placed across the 
window, and makes a secure hold for the ladder when used 
as a fire escape. The parts are, practically, laid away when 
not needed, and yet may be easily and rapidly connected and 
hung from the window if circumstances so require. 

This invention has been patented by Mr. Louis Bloedon, 
of Bay City, Mich. 




A Remarkable Ice Well. 

Mr. Levi Allen, of Horse Plains, Montana, writes as fol- 
lows: I have a well forty-five feet deep, situated under saw- 
mill. In sinking the well, at a depth of thirty-five feet we 
encountered a strong current of air, strong enough to blow 
out a candle. Last September the well commenced to freeze 
up; we banked it with sawdust, but it did no good. The 
last of November it was frozen solid. I have a steam pump 
within fifteen feet of bottom of the well ; went down last 
week to the pump to repair same, and found two feet of solid 
ice within four feet of the pump. The mill has been idle 
for three months. This well is dug through solid gravel, is 
situated on low ground, seems to have been the bed of the 
Pend d'Oreille River. The river is distant three-quarters of a 
mile. 

Can you explain the cause of the freezing of the water in 
this well? 



KELLOGG'S MAIL BAG CATCHER. 

recessed at each side of the center in order to more securely 
grasp the mail bag after it has been caught from the crane. 
This method of construction, together with the shoulder, will 
facilitate the removal of the bag from the catcher by the 
mail agents. Projecting from the opposite side of the cross 
bar is a handle by which the bar can be swung axially. The 
arm being double, either end may be brought into position 
for catching the bag, irrespective of the direction in which 
the car is moving, or the speed. When not in use the catcher 
gravitates, by the weight of the arm, to an uprightposition, 
in which it is out of the way. 

This invention has been patented by Mr. Joseph A. Kel- 
logg, of Nashville, Tenn. 
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Brazilian Woods. 
M. Thanneur, a correspondent of Les Annates, describes 
some of the timber to be found in abundance in the valley 
of the La Plata and vicinity, and claims high value for them 
for mechanical and engineering purposes. He says the 
"quebracho" is perhaps the most interesting of all and the 
most used. It is very abundant in Brazil and La Plata. Its 
diameter varies within the same limits as that of the oak, 
but the trunk is shorter. It is used for railway sleepers, 
telegraphic poles, piles, etc. It is very durable, especially 
when well seasoned. It is much heavier than water, its 
specific gravity varying between 1'203 and 1-333. Its color 
is reddish, like mahogany, but it becomes darker in time. 
On account of its hardness it is difficult to work, and it can- 
not be readily cut with an ax. It has been introduced into 
France on account of its richness in tannin. A large pro- 
portion of Brazilian leather is tanned by the sawdust of 
quebracho, but the leather is rather brittle. A mixture 
composed qf one-third of powdered quebracho and two- 
thirds of ordinary tan gives very good results. 



FIRE EXTINGUISHING APPARATUS. 

By means of this invention the extinguishing of fires in 
buildings is greatly facilitated, as on each floor there is a 
lever controlling the admission of steam to the steam pump, 
and the same motion opens the valve admitting water. 
Almost instantly the pump is set in operation, and a bounti- 
ful supply of water is received at tke point where the fire is 
discovered. On the lower floor, or in the basement, is an or- 
dinary steam pump receiving steam through a pipe 
from a boiler, not shown in the engraving. This pipe is 
provided with a valve placed near the engine, and also with 
a branch pipe, b, the ends of which are connected with the 
pipe, upon opposite sides of the valve, and by means of 
the valve in the branch steam can be admitted to the engine 
independently of the first mentioned valve. The inlet or 
suction pipe of the pump connects with a well or othersuit- 
able water supply. 

The discharge pipe of the pump is shown at c, leading to 
a tank in the upper part of the building, and to this is con- 
nected a pipe, d, leading through the various stories of the 
building. These pipes are provided with valves, c' and d', 
so that the water may be directed through either, as may be 
desired. Upon each story the pipe, d, is provided with a 
discharge cock, e e, to which is attached a hose. A bar, /, 
extends through the various stories, sliding vertically in 
guides attached to the wall, and has formed upon it a sec- 
tion of rack teeth, g, into which meshes a small gear wheel. 
One of the journals of the gear wheel projects and is pro- 
vided with a tongue to fit in a grooved hole in the end of a 
lever, so that the bar, /, can be raised or lowered by operat- 
ing the lever. To each lever is attached a cord, h, which 
passes over guide pulleys, and the other end of each cord is 
attached to a lever connected with the valve stem of the 
cock, e. To the valve lever is hung a weight sufficient to 
close the cock when the cord is slackened. 

To the lower part of the bar, /, is hinged the upper end of 
a short bar, i, the lower end of which is hinged to the adja- 
cent ends of two short bars, one end of one being hinged to 
the wall of the building and the end of the other being 
joined to the bar, k. The movement of the bar, k, operates 
the valves, c', d', and b. as shown in the engraving When 
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Another Balloon Experiment. 

Tbe'St. Louis Globe-Democrat has the following item re- 
specting M. Gentil, the inventor of the balloon, of which 
our Western contemporaries have lately had considerable to 
say : M. Gentil was a medical practitioner in France.but owing 
to political reasons he came to America in 1862, and settled 
in St. Louis as a locksmith. It has been his life dream to 
make an air ship, and he has constructed four different 
machines, each susceptible of improvement. The final 
effort is a cigar shaped balloon, with gas compartments, a 
rudder at the thick end, and screw shaped sails at each side 
to raise or lower the altitude. He claims that he can steer 
his air ship at will, work his pinions, and raise her when 
the lifting power of the gas is exhausted. The whole is 
inclosed in a network, from which depends the car sup- 
ported by a series of guys, ropes, stays, and gaskets, having 
the look and gearing of the main deck and bulwarks of a 
full rigged ship. The model is suspended from the ceiling 
of his little shop in St. Louis, and is his idol. " It is for 
the scientific public," M. Gentil said, " the work of my life; 
and shall I, then, prostitute my grand work by putting it 
upon exhibition at ten cents a head, like a stuffed whale or 
petrified hog? I want no money. I give it to the people, 
and lam happy." 




MOLENDO'S FIRE EXTINGUISHING APPARATUS. 

the rack bar,/, is raised by the movement of a lever in open- 
ing a valve, as e, admitting water, it draws the bar, k, out- 
ward, thus closing the valve, c', in the water pipe leading to 
the tank, opening the valve, d' , in the pipe leading through 
the building, and opening the valve, b, admitting steam to 
the engine. When the bar is lowered, the reverse takes place. 
To make the plan operative when steam cannot be furnished 
to the engine, the tank at the top of the building is provided, 
so that there may be a pressure of water constantly on hand. 
This invention has been patented by Mr. Hermann 
Molendo, of 210 B. Ninety -third Street, New York city, who 
should be addressed for further information. 
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Picture Frames from Carton Pierre. 

Prof. Meidinger gives the following description of a new 
method employed in the manufacture of gilded and bronzed 
picture frames- The composition employed consists of 
glue, chalk, linseed oil, and paper pulp. The glue is first 
dissolved and boiled, then silk tissue paper (such as comes 
between gold leaf is very excellent) is stirred in and rapidly 
disintegrated, then linseed oil is added, and finally chalk. 
While hot the mass forms a stiff dough, which is hard when 
cold, but softens between the fingers, and can be kneaded 
and pressed into moulds. In a few days it gets dry and is 
then almost as hard as stone. The paper imparts tenacity to 
it, so that it is less affected by blows than wood is. Separate 
pieces of this mass unite readily, and it is easily attached to 
wood. The proportions of the four constituents are not 
stated, except that the proper proportions are recognizable 
by the feeling; in summer more glue is added than in win- 
ter, as it readily decomposes (spoils). Owing to the glue, of 
course, it will not stand the wet, and could not be employ- 
ed for articles exposed to the weather. 

When hard the surface can be shaved off with iron, then 
polished withsand paper, and is finally coated with a size 
called " Poliment." This, says Meidinger, is a commercial 
substance consisting essentially of clay, with the addition of 
soap and fatty substances. For gilding it is used just as it 
comes, but for bronzing, only blue or gray shades are 
used, and some dark pigment must be added, either fine 
black or umber. The dry pigment would make it too dry, 
and hence it must be softened by mixing it with melted wax 
and rubbing it up fine on a stone when cold. One-third of 
this is mixed with the commercial gray or blue poliment. 
To make it adhere to the ground, liquid glue must be added. 
Three or four coats are applied until it is sufficiently 
covered. 

For gilding it is painted over with dilute alcohol and the 
gold leaf immediately laid oh and pressed down. For 
bronzing a brush is wet with dilute spirits and dipped 
in the bronze powder, which is applied nearly dry on the 
poliment. It dries quickly and can be polished at once with 
agate polishers. The gilding is done as soon as it is polish- 
ed, but bronzing requires varnishing, so as to impart to it 
a uniform luster, especially in deep cavities that cannot be 
polished well, and also to protect the bronze from change of 
color caused by atmospheric influences. The difference be- 
tween gilding and bronzing consists, first, in using a darker 
poliment, as it shows through the bronze, while it is com- 
pletely hidden by the gold leaf; secondly, in applying the 
bronze avoiding too damp a brush and too strong alcohol; 
thirdly, in the final coating with varnish. 



IMPROVED SAND GUARD FOB RAILWAYS. 

The guard prevents sand which is carried along by the 
wind from accumulating on the tracks. It consists in a 
series of boards pivoted at the sides of the track and sup- 
porting otherboards, under which the wind passes, sweeping 
over the track and carrying the sand along with it. The 
rails are spiked to ties, placed the usual distance apart, 
which rest on longitudinal beams supported on sleepers that 



NEW TURRET SHIP CONQUEROR. 

This ship, now fitting out in Chatham Dockyard, will be, 
when completed, one of the most formidable vessels in the 
British Navy. Her armament consists of two of the new 43 
ton breech-loading guns, in a turret protected by 12 inches 
of compound steel faced armor, four 6-inch breech-loaders, 
two of which are placed in recessed ports aft, and two on 
Vavasour carriages, behind shields, amidships on the upper 
deck. She also carries, says the Graphic, to which we are 
indebted for our engraving, seven Nordenfelds, and two 
Gardner guns aloft in the top, or "upper fortress." Six 




Paper for Uncle Sam's Currency. 

The paper on which the United States currency is printed 
is manufactured at Dalton, Mass., and the Boston Herald, in 
a recent issue, gives the following particulars: Eighteen or 
twenty Treasury girls, who earn $3 a day, count the sheets, 
examining each one closely, and rejecting all imperfect ones. 
An automatic register at the end of the machine registers 
every sheet as it is cut off and laid down. The register man 
takes them away in even hundreds, and they are immedi- 
ately counted iu the drying room. In all the various pro- 
cesses of finishing every sheet is counted, and they are again 
counted on their receipt at the Treasury Department in 
Washington. The great protection of the government 
against counterfeiting lies in the paper here made. The dis- 
tinctive feature is the introduction of colored silk threads 
into the body of the paper while it is in the process of manu- 
facture. They are introduced while the paper is in the pulp, 
and are carried along with it to the end of the machine, 
where it is delivered as actual paper. This has been more 
fatal than anything else to the professional counterfeiters. 



IMPROVED SAND GUARD FOR RAILWAYS. 

are embedded in the ground, which must consist of gravel or 
some other earth that cannot be blown away. At the ends 
of some of the ties are loops for receiving hooks on tne 
ends of boards, whose free ends rest on rails placed at the 
side of the track and parallel with it. These rails rest on 
horses placed at right angles to the track, and at the ends 
are provided with downwardly projectingpins, one of which 
is on each side of the top piece of a horse. On these rails 
are boards hinged to the ties or fastened in any suitable 
manner. The free ends of the boards may rest on the 
ground instead of on the rails supported by the horses. In 
sand storms the sand gathers in ridges on each side of the 
track, encroaches on the track, and finally stops travel. The 
horses are then placed on top of the ridges, and are pressed 
down until they have a firm bearing, when the rails and 
boards are placed on them, the latter having their outer 
edges a certain distance above the sand. The boards are so 
arranged that their outer edges will be toward the direction 
from which the sand blows. The wind passes under the 
boards and is conducted to the other side of the track, car- 
rying the sand with it. The boards need only be large 



Hollow magnets. 

While Preece has found that there is no difference in the 
conducting power of lightning rods of various forms, Holtz 
has concluded that solid steel bars do not form so good 
permanent magnets as tubes, because the core acts as an 
armature joining the two poles. In experimenting to test 
his hypothesis, he magnetized rods and tubes to saturation, 
and found that the magnetism of the tube showed an excess 
of more than 50 per cent. After waiting six months, he sub- 
jected the same magnets to new tests, in order to find which 
retained the magnetism best. He found that the magnetism 
of the solid was to that of the hollow magnets, in one case 
as 1 : 2'5, in another as 1 : 2*9 — Weid. Annalen. 



Refrigerating Steamship for Carrying Fresh Meat. 

The screw steamer Loch Ard, of Dundee, lately docked at 
Cardiff, is a fine vessel of 838 tons net register, and has been 
constructed specially for the purpose of carrying dead meat 
from the River Plate to London. The refrigerating cham- 
bers leading forward to the main and fore holds are lined 
with wood and charcoal, and an engine of novel construction 
draws the air out of the chambers. The air is then com- 
pressed and driven through the holds containing the dead 
meat, the temperature maintained being often 70° below 
zero. Messrs. David & W. Henderson, of Glasgow, con- 
structed the engines under the patent of Messrs. Bell, Cole- 
man & Co. The steamer will load for Montevideo, and 
thence take her cargo of meat for London. The voyage out 
and home will occupy about three months. 

« in » 

The Bottle-Nose Whale. 

The American, Naturalist asserts, on the record of Dr. Gray 
and Professor Flower, that the ordinary bottle-nose whale 
is only a variety of the spermaceti whale. According to in- 
formation derived from a comparison of the bottle-nose with 
the spermaceti the former has all the characteristics of the 
latter in its yield of commercial material. Spermaceti is 
found in the head as in that of the well known spermaceti 
whale. The bottle nose attains a length of thirty feet, and 




THE NEW STEEL TURRET SHIP CONQUEROR. 



torpedo ports, three on either side, from which Whitehead 
torpedoes can be discharged, and a most powerful ram com- 
plete her means of offense. Her engines are by Messrs. 
Humphreys & Tennant, and a full boiler power propel the 
ship at a speed of 15'5 knots. 

♦«♦>♦ 

The returns of the census taken on January 1, 1883, 
which have just been published, show that the Empire of 
Japan contained a population of 36,700,100, made up of 
18,598,998 males and 18,121,000 females. 



enough to direct the current of wind so that it willhave the 
desired effect. They may be applied to either side of the 
track. 

The invention was patented by Mr. T. W. Stapleton, of 
Portland, Oregon, who assigned it to Mr. John G. McBride, 
523 Franklin Street, San Francisco, Cal. 



m h i m 



At Reddich, Germany, 14,000 persons are engaged in 
making needles. The total production of needles in the 
world is 200,000,000 per week, or 10,000,000,000 per year. 



then yields two tons of oil and two hundredweight of sperma- 
ceti. It feeds upon small cuttlefish and in pursuit of them 
stays below longer than any others of its order, a fact which 
makes it difficult to kill. After running out 700 fathoms of 
line and remaining below two hours, an old male will come 
up so fresh as to require a second harpoon, and will attack 
the boats with head and tail. So strong are the muscles of 
this whale that he can not only leap clear out of the water, 
but can guide itself in descending so as to plung head first 
instead of falling helplessly sidewise like the larger whales. 
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The Science of Beef Tea. 

In stewing, the juices are to be extracted more orless com- 
pletely, and the water is required to act as a solvent as well 
as a heat conveyer. Instead of the meat itself surrounding 
and enveloping the juices as it should when boiled, roasted, 
grilled, or fried, we demand in a stew that the juices shall 
surround or envelop the meat. In some cases the separation 
of the juices is the sole object, as in the preparation of cer- 
tain soups and gravies, of which " beef tea " may be taken 
as a typical example. Extractum eamis, or " Liebig's Ex- 
tract of Meat," is beef tea (or mutton tea) concentrated by 
evaporation. 

The juices of lean meat may be extracted very completely 
without cooking the meat at all, merely by mincing it and 
then placing it in cold water. Maceration is the proper 
name for this treatment. The philosophy of this is inter 
esting, and so little understood in the kitchen tbat I must 
explain its rudiments. 

If two liquids capable of mixing together, but of different 
densities, be placed in the same vessel, the denser at the bot- 
tom, they will mix together in defiance of gravitation, the 
heavy liquid rising and spreading itself throughout the 
lighter, and the lighter descending and diffusing itself 
through the heavier. 

Thus, concentrated sulphuric acid (oil of vitriol), which 
has nearly double the density of water, may be placed under 
water by pouring water in a tall glass jar, and then carefully 
pouring the acid'down a funnel with along tube, the bottom 
end of which touches the bottom of the jar. At first the 
heavy liquid pushes up the lighter, and its upper surface 
may be distinctly seen with that of the lighter resting upon 
it. This is better shown if the water be colored by a blue 
tincture of litmus, which is reddened by the acid. A red 
stratum indicates the boundaries of the two liquids. Grad- 
ually the reddening proceeds upward and downward, the 
whole of the water changes from blue to red, and the acid 
becomes tinged. 

Graham worked for many years upon the determination 
of the laws of this diffusion and the rates at which dif- 
ferent liquids diffused into each other. His method was to 
fill small jars of uniform size and shape (about 4 oz. capacity) 
with the saline or other dense solution, place upon the ground 
mouth of the jar a plate glass cover, then immerse it, when 
filled, in a cylindrical glass vessel containing about 20 oz. of 
distilled water. The cover being very carefully removed, 
diffusion was allowed to. proceed for a given tima, and then 
by analysis the amount of transfer into the distilled water 
was determined. 

I must resist the temptation to expound the very interest- 
ing results of these researches, merely stating that they 
prove this diffusion to be no mere accidental mixing, but an 
action that proceeds with a regularity reducible to simple 
mathematical laws. One curious fact I must mention — 
viz., that on comparing the solutions of a number of differ- 
ent salts, those which crystallize in the same forms have 
similar rates of , diffusion. The law that bears the most 
directly upon cookery is that " the quantity of any substance 
diffused from a solution of uniform strength increases as 
the temperature rises." The application of this will be seen 
presently. 

It may be supposed that if the jar used in Graham's diffu- 
sion experiments were- tied over with a mechanically air 
tight and water tight membrane, brine or other saline 
solution thus confined in the jar could not diffuse itself in 
the pure water above and around it; people who are satisfied 
with anything that " stands to reason " would be quite sure 
that a bladder which resists the passage of water, even when 
the water is pressed up to the bursting point, cannot be per- 
meable to a most gentle and spontaneous flow of the same 
water. The true philosopher, however, never trusts to any 
reasoning, not even mathematical demonstration,' until its 
conclusions are verified by observations and experiment. 
Iu this case all rational preconceptions or mathematical cal- 
culations based upon the amount of attractive force exerted 
between the particles of the different liquids are outraged by 
the facts. 

If a stout, well tied bladder that would burst rather than 
allow a drop of water to be squeezed mechanically through 
it he partially filled with a solution of common washing 
soda, and then immersed in distilled water, the soda will 
make its way out of the bladder by passing through its walls, 
and the pure water will go in at the same time; foi if, after 
some time is allowed, the outer water be tested by dipping 
into it a strip of red litmus paper, it will be turned blue, 
showing the presence of the alkali therein; and if the con- 
tents of|the bladder be weighed or measured, they wil! be 
found to have increased by the inflow of fresh water. This 
inflow is called endosmosis, and the outflow of the solution 
is called exosmosis. If an India rubber bottle be filled with 
water and immersed in alcohol or ether, the endosmosis of 
the spirit will be so powerfully exerted as to distend the 
bottle considerably. If the bottle be filled with alcohol or 
ether and surrounded by water, it will nearly empty itself. 

The force exerted by this action is displayed by the rising 
of the sap from the rootlets of a forest giant to the cells of 
its topmost leaves. Not only plants, but animals also, are 
complex osmotic machines. There is scarcely any vital 
function— if any at all— in which this osmosis does not play 
an important part. I have no doubt that the mental effort 
I am at this moment exerting is largely dependent upon the 
endosmosis and exosmosis that is proceeding through the 
delicate membranes of some of the many miles of blood ves- 
sels that ramify throughout the gray matter of my brain. But 



I must wander no further beyond the kitchen, having al- 
ready said enough to indicate tbat exosmosis is fundamental 
to the philosophy of beef tea extraction. — W. Mattieu Wil- 
liams, in Knowledge. 

< II I » : 

AN IMPROVED HAND AIR CONDENSER. 

While no particular difficulty is experienced in pumping 
air against a pressure of two or three atmospheres, the num- 
ber of really effective and reliable hand machines for obtain- 
ing higher pressures is limited. The great difference be- 
tween the initial and the final pressures in the pump and 
the heat resulting from the high compression has a wearing 
effect upon the machinery, so that in a comparatively short 
time the cost of repairs will amount to more than its original 
price. 

A power driven air pump, by the same inventor, was illus- 
trated and described in vol. xlvii., Scibktific American, 
September, 1882. Since then demands have been made for 
a compressor or condenser that could be driven by hand. 
The machine herewith illustrated is intended to fill that 
want. 

In the pump shown in the engraving, which is intended to 
sustain a pressure of 120 pounds to the square inch, the 
lever holds on its upper end a cylinder of 2 T \ inches diame- 
ter, with a stroke of 5% inches, and on its lower end a pis- 
ton, l-ff diameter, fastened to a hollow piston rod, through 
which the air or gas is expelled. 

If we propose to start the pump with the large piston 
(connected with small cylinder) at its highest, it will, during 
one-half revolution, draw in the gas through the top valve 
in the large cylinder; during the next half revolution the 
filling of large cylinder will be compressed into the small 
one; the next half revolution will expel the already com- 




IMPROVED HAND AIR CONDENSER. 

pressed gas from small cylinder into receiver, while the large 
cylinder fills itself with anew supply. The pump has no stuff 
ing boxes, and only three valves, both cylinders being single 
acting. A condenser can be kept continuously running 
against 160 pounds pressure without injury to the machinery. 

This improvement is the invention of H. Weindel, 405 
North Fourth Street, Philadelphia, Pa. 

«»<«>»■ — — ~ 

Tbe Invention of the Telegraph. 

We have received an extract from the ninth volume 
of the Electrician, which seems to show that the honor of 
having invented the electric telegraph really belongs to 
Edward Davy, a member of the medical profession who, 
at the advanced age of seventy-seven, is now living in one 
of the Australian colonies. Davy's original paper appeared 
in the Mechanics' Magazine for 1838. An original manu- 
script dated 1836, entitled " Outline of a New Plan of Tele- 
graphic Communication, by which intelligence may be con- 
veyed with precision to unlimited distances in an instant of 
time, independent of fog or darkness," has lately been 
discovered among Davy's papers by his nephew, Dr. Henry 
Davy, of Exeter; and this, as well as others, have been 
placed in the hands of Mr. J. J. Pahie, who is the author of 
the paper in the Electrician, The first idea was to use static 
electricity for transmitting the signals; but this was soon 
abandoned, and the electro magnetic properties of the voltaic 
current was the form of electricity upon which Davy ulti- 
mately relied, and the signals were made by the deflections 
of the needle of a galvanometer. His proposal was to use as 
many wires as there were letters in the alphabet, but these he 



subsequently reduced to half the number by making a deflec- 
tion to the right convey one signal and to the left another. 
When Cooke and Wheatstone applied for their first patent in 
1837, Davy entered an opposition, lodging with the Solicitor- 
General of the time a full description of his own apparatus; 
and in November and December of the same year a working 
model of Davy's apparatus was shown in a room adjoining 
Exeter Hall. An examination of Mr. Fahie's paper leaves 
no doubt on the mind that Davy had a very clear notion ol 
the electric telegraph, but it would occupy too much of oui 
space to go into the technicalities and details. It seems that 
Edward Davy was born in 1806, studied at St. Bartholc 
mew's, and became M.R.C.S. and M.S. A in 1828. He soon 
gave up medical practice, and became a practical chemist, 
having a place of business in the Strand; and his ingenuity 
is evidenced by a "blow pipe," a " mercurial trough," and 
a "diamond cement," which bear his name. It is probable 
that he would have succeeded with his invention, just as 
Cooke and Wheatstone did, had he not lacked three neces- 
sary things: (1) backers with money, who believed in him 
and his inventions; (2) good -men of business to advise him; 
and (3) " push," without which inventive genius is of no 
avail. Just as he had perfected his ideas, be left England 
and became one of the assayers to the Melbourne Mint. 
Had he remained at home to enforce his ideas with the ne- 
cessary pestilent importunity, he might have reaped the 
reward of his genius. Davy had genius, but lacked another 
quality, needful but less lovely, and thus the story of bis 
invention is the story, as Mr. Fahie says, of a "magnificent 
failure." — Lancet. 



The Siren Fog Horn. 

The Zuyder Zee was recently the scene of some interesting 
experiments with Professor Holme's siren fog horn. Two 
steam vessels, the one the Zwalaw, belonging to the Nether- 
land Royal Steamship Company, the other the Hollandia, 
were each fitted with one of the fog horns, which, though 
well known in our navy, have up to the present time been 
used by the Dutch Government as lighthouse fog signals 
only. The object of the experiments was to ascertain if a 
small apparatus operated by steam could be used advantage- 
ously at sea for signaling on the Morse system of dot and 
dash. Tbe two vessels left Rotterdam at 10 A.M., and, 
after passing through the sluice gates, and entering the 
Zuyder Zee, the smaller of the two ships ceased steaming, 
while the larger one put out to sea. 

Telegraph clerks were employed to manipulate the appa- 
ratus, and although the distance eventually became so great 
that each vessel was invisible to those on board the other, 
yet the signals reached the ear distinctly, and were at oncq 
read off and understood. The unusual and unexpected 
sounds caused the captain of an outward bound steamer, the 
Willem III., to suppose the Zwalaw was in distress, and'to 
hasten to her assistance. Upon getting alongside and asceis 
taining the true cause of the noises, he made no secret of his 
disgust and steamed away at full speed. After experiment- 
ing for about five hours, at distances varying from one to 
five miles, the signal "Come to us," was given from the 
Zwalaw, to which the Hollandia replied "We come," and 
was soon seen steaming toward her consort. There were 
present Mr. Reeringh, of the Marine Department; Colonel 
Steppens, Director of the Navy Yard; and the representa- 
tives of the various steamship companies. The results of 
the trials were considered to be in every way satisfactory, 
aDd to demonstrate the possibility of one vessel communi- 
cating intelligence to the other at sea although separated by 
a considerable distance. The experiments were conducted 
by Messrs. De Wit, engineers of Amsterdam, and Mr. C. 
Ingrey, C.E., the engineer of the Caloric Engine and Siren 
Company, of London. 

-»<»>♦■ 

How Salmon are Increased. 

At Astoria, Oregon, all the offal of the salmon used for 
canning is thrown into tbe sea at the shore, the canneries 
being so situated that the great Pacific Ocean, at the mouth 
of the great Columbia River. receives all the rejected matter. 
According to the Portland Oregonian, this seeming waste- 
fulness is a means of a constant reproduction of the 
salmon. The first operation in the canneries, he argues, 
is to relieve the fish of their entrails, fins, heads, and spawn, 
and these, in almost every instance, are dropped directly 
into the river. Much of the spawn, of course, is eaten by 
fish or destroyed,but a goodly share, he thinks, finds lodg- 
ment on the bottom, where in the natural process it hatches. 
It is a fact well known that the water about the canneries 
fairly swarms with young fish during the summer and fall. 



A Result of Co-operation. 

Workingmen managing a co-operative establishment, and 
performing their own labor, ¥/ould undoubtedly experience 
seasons when they would be compelled to accept not only 
smaller dividends but lower wages, in order to have any 
dividends at all. Still it is well known that men when 
working for themselves will put up with privations, and 
hardships even, which they would not think of submitting 
to, if imposed upon them by others. One of the indirect ad- 
vantages of co-operative production will be the cultivation 
of economy, saving, and thrift among the workingmen who 
engage in it. The interest in such an establishment would 
form a nucleus to which every honorable and ambitious 
workman would have a just pride in adding something 
every month,— Western Manufacturer, 
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Remedy for leaky Pens. 
To the Editor of the Scientific American : 

The stylograpbic pen is a great convenience, but no in- 
ventor seems to have succeeded thus far in making a joint 
which will prevent soiling the fingers with ink. A. remedy 
for this leakage which has been tried, and thus far seems to 
be complete, is to rub the joint on which the fingers rest 
with the thin edge of a piece of wax. Hold .the pen over a 
candle, lamp, or the flame of a match till the wax melts, 
when it will lute the joint so that no ink can escape 
throught it. 

M. 0. Meigs. 
Washington, D. C, Oct. 9, 1883. 

< in » 

Hearing at a Distance. 
To the Editor of the Scientific American : 

The notes that have been appearing in your paper of late 
in regard to the distance at which certain sounds can be 
heard have interested me very much. A writer in a late 
number (H. W. Hubbard) asks if the rumbling of trains can 
be heard farther than their whistles. On this point 1 would 
say that the sound of running trains on the Lake Shore Rail- 
road can be distinctly heard at this place, almost any still 
night, while the whistle is very rarely heard. The nearest 
point on this road to us is about nine miles and a half. I 
have often heard locomotive whistles ten miles in another 
locality. 

Orange Cook. 
Chardon, O., Sept. 27, 1883. 

. ^ a m t ^ 

Notes Taken in Sixty years. 
To the Editor of the Scientific American : 

My attention has been called to a statement in the Scien- 
tific American Supplement, 15th of September, 1883, to 
the effect that I am about to publish a book entitled "Notes 
Taken in Sixty Years." 

As this error has been exlensively copied, please correct 
it. Sixty years would take me back to a very early period 
of my infancy. The error has arisen from the fact that Mr. 
R. S. Elliott, formerly Secretary of the South Pass Jetty 
Company, is publishing an interesting book with the above 
title, in which my name occurs in several passages relating 
to the jetties and the improvement of the Mississippi River. 

Jas. B. Eads. 
St. Louis, October 9, 1883. 

« m » 

Vibration of Bridges. 

To the Editor of the Scientific American: 

In your issue, vol. xlix., No. 12, 22ii September, you have 
a "notice of an article which I had prepared and submitted 
to the American Society of Civil Engineers for criticism and 
euggestions. In your notice you make me say that the Har- 
per's Ferry bridge had been moved four inches; it is thought 
that from this notice of yours some sensational reporter pub- 
lished an item saying that the Harper's Ferry bridge had 
been condemned as unsafe for heavy trains; this is calculated 
to injure our road. I am sure I did not say Harper's Ferry 
bridge, but Harper's Ferry trestle, which is a structure on 
shore, and quite a different thing from the bridge. There 
has been no perceptible movement of the Harper's Ferry 
bridge; it is too heavy to be moved by passing trains. If I 
said bridge, I did not intend to do so and feel sure I did not. 
I think to be scientific is to be exact. 

James L. Randolph. 
Baltimore and Ohio Railroad, 

Baltimore, October 6, 1883. • 

[Our notice was from the official report of the Society's 
proceedings as furnished to us by the Society. — Eds. S, A.] 

n i « i « 

making Graduated Circles. 
To the Editor of the Scientific American: 

In almost all pieces of apparatus for measurement, grad- 
uated circles are required; and many students of physics 
and mathematics who are compelled to construct their own 
apparatus leave valuable pieces incomplete or only roughly 
accurate for want of properly divided circles. In fact, 
many geniuses of limited means who would gladly enter 
into systematic experiments on different subjects never be- 
gin because of this want. 

The great difficulty in constructing dividing or graduat- 
ing machines is to obtain a circle with the exact number of 
teeth required, to which the circle to be graduated may be 
attached and turned by a tangent screw or by some other 
means. This I have accomplished in a very simple manner, 
which any one can easily repeat, who has access to a lathe. 
It is as follows : 

Having obtained a brass rod. say % inch square, form it 
into a ring of the required size to receive the teeth, say 360, 
720, or 1080, and leave the ends, without uniting, a little 
longer than necessary. Place in the lathe the tap with 
which the teeth or threads are to be cut. 

By means of the tool post and carriage, press the brass 
ring, beginning at one end, against the tap and turn the 
lathe. The ring will feed itself around, which may be re- 
peated until the teeth are deep enough. It is best to have a 
small roller on the tool post, but if both post and brass are 
smooth, they will work satisfactorily if kept well oiled. 

The ends may now be joined by cutting away half of 
each, so that they will lap about two inches, and riveting, 
being careful to have the threads bit, and of the right num- 



ber. This ring may now be placed as a tire around a suita- 
ble wheel to be turned by a tangent screw of the same kind 
as the tap with which the threads were cut. 

With this kind of a wheel I have constructed a machine 
which is perfectly automatic for any size circle to be gradu- 
ated on the face, edge, or bevel of any angle. The marking 
is sufficiently accurate for all ordinary purposes. The ex- 
pense was only $5. 

Reynold Janney. 

Wilmington, O., Sept. 17, 1883. 

[With our correspondent's kind permission we would add: 
The tap is held by the chuck in the ordinary way ; the ring 
is placed in a horizontal position between the tap and tool 
post, so that the threads will be cut across its outer surface; 
the ends of the rod should be cut in a plane making an angle 
with the plane of the wheel, so that the riveting will be done 
on the side. The device is easily made and effective, and 
by making the number of teeth on the wheel a multiple of 
each number of teeth most generally needed, it will cover a 
wide range. — Ed. Scientific American.] 



Manufacture of Steel Rails. 

During the recent meeting of the Steel Institute the mem- 
bers paid a visit to the steel works of Messrs. Bolckow, 
Vaughan & Co., at Eston— or the Cleveland Steel Works, 
as they are called. They adjoin the blast furnaces of the 
firm at Eston and South Bank, the latter range of furnaces 
being merely separated from the former by the Middles- 
brough and Saltburn branch of the Northeastern Railway, 
which passes between them, and is connected with the sid- 
ings of both the works. The works are also connected by a 
private line with a fine jetty on the banks of the Tees, pro- 
vided with ample appliances for the rapid unloading of 
foreign ore, etc., and for the shipment of rails. 

There are now at the Cleveland Steel Works six convert- 
ers, each of 15 tons capacity, devoted to the basic process. 
These converters are disposed in two groups of three each, 
the whole six converters being in one straight line, and each 
group having it front of it a shallow double pit in shape 
somewhat like the letter CQ, and provided with two hy- 
draulic ladle cranes. The section of the building containing 
the converters and pits is spanned by steam traveling cranes 
by which converter bottoms, etc., can be lifted, and by 
which the charges of lime are brought to the converters in 
suitable iron hoppers. At the back of the converters and at 
a convenient height runs a charging stage, along which are 
conveyed to the converters in ladles mounted on carriages 
the charges of molten iron from the blast furnaces, and from 
which the converters also receive the additions of hematite 
and spiegel. The staging is provided with the necessary 
hoists, and behind it again is a space devoted to the prepara- 
tion of the converter bottoms, hoods, etc., the plant in this 
department including *mortar mills for the mixing of the 
magnesian limestone with tar, large ovens for the firing of 
the bottoms, etc. The bottoms, we may mention, are 
rammed by hand, the men using red hot bars for rammers, 
and the tuyere holes for the blast being formed by iron cores 
inserted in the mould. The material is well rammed around 
these cores, and the latter are as a rule knocked out before 
the bottoms are fired. 

Returning to the front of the converters, it will be readily 
understood that by the arrangement of ladle cranes above 
mentioned, either crane can command two converters. The 
processes of pouring from the converter to the ladle, and the 
subsequent teeming of the steel into the moulds, are the 
same as in the ordinary Bessemer process, but the quantity 
of slag to be dealt with is much greater — being about one- 
third the weight of the steel — and it is the practice to pour 
off a great portion of this slag from the converter immedi- 
ately after the "after blow," as it is called (this being the 
name given to the part of the blowing which lasts after the 
elimination of the carbon), and prior to the addition of the 
spiegel. 

The rail ingots cast are 15% inches square, and vary in 
weight from IJ-4 to 1% tons, according to the section of rail 
to be rolled. As soon as possible after teeming they are 
taken from the moulds, placed on trolleys, and run off by 
small locomotives, running on lines of 3 foot gauge to the 
range of gas furnaces, where they are wash-heated, or rather 
where their heat becomes equalized throughout, the amount 
of real heating done in these furnaces being comparatively 
small, and there being, it must be borne in mind, no subse- 
quent heating whatever. 

After having remained a sufficient time in these furnaces 
the ingots are drawn out by a very simple arrangement of 
hydraulic gear, each ingot as drawn being received by a 
trolley which is at once towed off by one of the small loco- 
motives to the cogging mill. The cogging mill is a revers- 
ing mill with 48 inch rolls, and here in the course of eleven 
passes the ingot is rolled down from 15 % inches square to a 
bloom 8 inches square. The cogging rolls have six grooves, 
the ingot making two passes through each groove, except 
the last. After the first pass through each groove is made, 
the rolls are screwed down for the return pass, and then re- 
leased again before the first pass is made through the suc- 
ceeding groove, and so on. 

From the cogging mill the bloom is conveyed to a power- 
ful horizontal shearing machine, where it is cropped and 
delivered on to a narrow gauge trolley placed on a line be- 
low the level of the floor of the mill. One of the small loco- 
motives running on a parallel line of rails is then attached 
to this trolley and tows it up a short gradient to the mill 



floor level, and runs it along at great speed to the finishing 
mill. 

This is a reversing mill driven by a pair of engines at- 
tached to it direct, and it has a set of roughing and a set of 
finishing rolls, each 30 inches in diameter. After the 
partially formed rail has made six passes through the rough- 
ing rolls, a series of chains running in grooves below the 
floor level, and furnished with horns projecting above that 
level, are brought into use, and transfer the rail laterally to 
the finishing rolls, through which six more passes are made. 
On leaving the rolls after each pass the rail is received on 
rollers, which are allowed to rollthrough a limited range on 
slight inclines, so that the rail resting on them has a con- 
stant tendency to feed itself down to the rolls. Duriug the 
latter passes, to economize floor space, the incline receiving 
the rail is carried up at a considerable angle above the floor 
so as to allow of traffic passing beneath it. Rails up to 150 
feet long or upward are dealt with at Eston with as much 
ease as shorter lengths, and at the time of their visit, on the 
18th of September, the members of the Iron and Steel Insti- 
tute were able to see rails about 126 feet long rolled off 
steadily rail after rail without the slightest hitch of any kind, 
the time occupied in making the twelve passes through the 
roughing and finishing rolls being 80 seconds ouly. This is 
magnificent work, yet so smoothly did all the operations 
proceed that it was difficult to realize that the mill was turn- 
ing out finished rails at the rate of something over a ton per 
minute. As a matter of fact, we believe that over 400 tons 
of rails have been produced in a ten hours' shift at this 
mill. 

From the finishing mill a series of live rollers convey the 
rail to the saw, where it is cut into lengths as required. In 
the form of hot saw used at Eston a massive framing carries 
a pair of diagonal engines from pulleys, on the raised crank- 
shaft of which belts are led off to pulleys on the saw spindle 
situated a little above floor level. The whole framing, with 
engines and saw, is mounted on wheels and moved forward 
at each cut. 

From the saw the rails are run forward on to the rail 
benches near the middle of the length of the latter, a neat 
arrangement, worked by a small pair of engines, enabling 
them to be pushed along the benches to the right or left as 
may be required. Running over the range of hot rail 
benches also is a powerful traveling crane, by which bundles 
of rails can be easily transferred from one part to another as 
may be necessary to suit the working of the men at the 
straightening presses. 

The hot rail benches are at such a level that the rails can 
be readily run off from them to the straightening presses, 
and after being straightened they are passed on to the rail- 
ending machines and the drilling machines, being finally de- 
livered at the western end of the works. Of the rail finish- 
ing plant it is unnecessary to say more here than that it is 
admirably arranged, and comprises first-class machinery for 
the several operations to be performed. 

So far we have been speaking of the basic side of the 
works only. On the side devoted to the acid, or ordinary, 
Bessemer process, the arrangements are very similar. In 
this case, however, there are four converters of eight tons 
capacity arranged in the manner to which we made refer- 
ence in the early part of the present article. The cogging 
mill on this side, also, serves either of two finishing mills, 
these being driven by one engine situated between them. 
Altogether about 5,000 tons of Bessemer steel per week are 
being turned out at Eston by the two processes. 

The blast for the converters is supplied by four vertical 
blowing engines, three of these having been made by Messrs. 
Daniel Adamson & Co., while the fourth was constructed by 
Messrs. Bolckow, Vaughan & Co. themselves. The Siemens 
wash-heating furnaces are altogether twelve in number, and 
are each 25 feet long by 10 feet wide, and provided with 
four doors; they are both charged and drawn by hydraulic 
machinery. The steam required in the works is supplied by 
42 Lancashire boilers, all made of steel. Of the blast fur- 
naces we need at present only say that there are nineteen, of 
which ten are fitted with Cowper hot-blast stoves. 

We have in the foregoing columns given but an outline 
description of Messrs. Bolckow, Vaughan & Co.'s magnifi- 
cent works at Eston, and the space at our disposal will not 
permit of our at present doing more than this. We trust, 
however, that we have been able to give some idea of the 
productive power of these works, and of the skill with which 
that productive power is turned to the best account. In the 
completeness of their arrangements for the rapid handling 
of the material in the course of manufacture with the mini- 
mum of hand labor, the Cleveland Steel Works are probably 
unequaled in the world, and the impression received during 
the inspection last week will, we are certain, long be re- 
membered by all who took part in the visit to Eston. — En- 



Death of Prof. Plateau. 

Foreign journals announce the death, on the 15th of Sep- 
tember, at the venerable age of eighty-two, of Joseph An- 
toine Ferdinand Plateau, Emeritus Professor at the Univer- 
sity of Ghent, and one of the most eminent of modern 
physicists. 

Prof. Plateau was a foreign member of the Royal Society 
of London, a member of the Academy of Sciences of Berlin, 
and a corresponding member of the Academy of Sciences of 
Paris. To those who are interested in that department of 
science upon which he shed so much luster, his many labors 
are familiar. 
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Stereoscopic Portraits by a Single Camera. 

We have jusl taken, by means of a single 4x5 camera, 
some stereoscopic portraits of so excellent a quality and by 
means so simple as cannot fail to interest our readers and 
cause many of them to do likewise after they read our de- 
scription. 

Every one is, of course, aware of the existence and nature 
of an office chair, the seat of which rotates upou a central 
axis — usually a screw — of the same nature as that of a piano 
stool. Now if a sitter be posed in a chair of this nature, it 
stands to reason that when a camera is placed at a distance 
of a few feet away, the mere act of rotating the chair upon 
its pivot, and with it the sitter, will cause the 
latter to be presented to the lens under circum- 
stances of horizontal displacement extending to 
360 degrees, or equal to the entire circle. 

Having posed the sitter according to taste, and 
being provided with a double dark slide contain- 
ing two plates, the first exposure is made and 
the sitter enjoined to remain perfectly still while 
the chair is rotated to an exceedingly slight extent 
— an extent, indeed, that shall not be more than 
is barely appreciable — and another exposure 
made on the second plate. When developed and 
printed from, these negatives will yield proofs 
which shall be truly stereoscopic. 

Care must be taken that the rotation of the 
sitter be not carried too far, else will the effects 
obtained be vulgarized by the exaggeration of 
the relief. It is so very easy to produce this arti- 
ficial relief, and the temptation to do so is so 
great, that the photographer must be on his 
guard against indulging in this trick, which, 
while calculated to startle the spectator, is as 
"untrue in nature as in art." 

It cannot, however, be denied that some ex- 
ceedingly funny and grotesque effects can be ob 
tained by indulging in an excess of this movement of the 
sitter in azimuth. We have witnessed immoderate laughter 
being elicited when the portrait of a person whose nose was 
naturally rather large was presented for examination in the 
stereoscope, which showed it to project at least three or 
four inches in advance of his face. This effect was pro- 
duced by bringing the camera within five feet of the sitter, 
and causing the chair to be rotated two or three degrees 
more than it ought to have been. In like manner may an 
individual whose face is rather thin be presented as decid- 
edly hatchet faced, while the likeness otherwise remains so 
good as to cause ready recognition. 

While experimenting in this direction, the photographer 
will not fail to notice what striking and novel effects can 
be obtained when a back view, either wholly or partially, 
of the sitter is focused upon the ground glass. If any read- 
ers who adopt the practice of photographic portraiture as 
dilettanti rather than as professionals 
will occasionally deviate from the 
regular habit of photographing their 
friends full or three-quarter face, 
and try instead, say, a full or three- 
quarter back view, it will afford an 
agreeable modification in the rou- 
tine of their practice. 

The method which we have just 
described of rotating the sitter in 
relation to a single lens camera, is 
one equally sound in principle as 
easy in practice for producing true 
stereoscopic effect in portraiture. 
But it must be noted that the 
stereoscopic effect is confined to 
the sitter only, and has no relation 
to him (or her) and the background. 
For this reason, the practice of 
stereoscopic portraiture by the 
means described should be confined 
to busts, and the backgrounds 
should be quite plain. — Photo. 
Times. 



The presence of sulphur in its composition appears to assign 
to it a mineral, not organic, origin. Should the Dead Sea 
Canal be constructed, it is probable that profitable trade may 
arise from this natural product. 

— < i » i »» 

NEW GAS ENGINE PUMP. 
Our engravings represent the " Crown " gas engine, 
adapted for pumping purposes, now being manufactured by 
the National Meter Company, of 51 Chambers Street, this 
city. The smallest size is here shown, capable of pumping 
200 gallons of water 50 feet high per hour, at an expense of 
one and three-fiftlis cents, -estimating gas at $2 per thousand 




The valves, d and e, are solid, and are fitted so accurately 
as to need no packing, the work to which they are subjected 
is so light that they will not require it. Air is admitted to 
the cylinder by the valve, d, while gas is admitted by the 
valve, e, to supply the charge, this valve also regulating the 
flow of gas to the lighter jet at g. At the instant the flow 
of gas and air to the cylinder is stopped, the valves close 
and the charge is exploded. The gas supply is received 
through the pipe, /. The action of the combined valves is 
positive and simple, and there' are no loose working parts to 
get out of adjustment. The valves are operated by inde- 
pendent eccentrics on the main shaft. The engine occu- 
pies a floor space 8 x 21 inches, is 17 inches 
high, and weighs 100 pounds. 

The company also manufacture engines for 
general use from a size suitable for driving a 
sewing machine, up. The engine can be seen in 
operation ^l^Chase's, No. 12 Cortlandt Street, 
this city,, 
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A Green Colored Sun. 

A remarkable phenomenon has been observed 
Jately at several places in the Madras and Bom- 
bay Presidencies, and has caused much interest, 
mingled with not a little alarm among the super- 
stitious. For some days the sun presented a dis- 
tinctly green color. Several explanations have 
been put forward, of which the most plausible 
appears to be that offered by the Government 
Astronomer, that it is due to the passage across 
southern India of clouds of sulphurous vapor 
from the Java volcanoes. — London Times. 



Fig. 2.-NEW GAS ENGINE PUMP. 

feet. Fig. 1 is a perspective view, and Fig. 2 is an elevation, 
showing the valves in section. The engine frame is sup- 
ported upon two legs above the base to make room for the 
pump, b. The power cylinder is placed horizontally upon 
one end of the frame, and the motion of the piston is com- 
municated to the pump through the rocking arm, c, and the 
vertical rod operating the piston of the pump. The crank, 
a, is connected to the lower end of the rocking arm by a 
connecting rod. In the back of the power piston are two 
springs which are furnished with a central guide ring, into 
which the end of the piston rod enters. This end of the rod 
is convex and made of tempered steel, and rocks upon the 
face of the tempered piece. The piston rod is held against 
its seat by a spring bearing upon the end of a steel pin in- 
side the rod, so that it is held in its place by the pressure of 
the spring. There is no sliding motion in this connection, 
but a rocking one; and the whole makes a flexible and fric- 



The Bitumen of Jndea. 

An interesting investigation of 
the nature of this natural product 
of Judea and the Dead Sea has 
been made by M. B. Delacbanal, 
who has communicated his results 
to the French Academy of Sciences. 
It is employed in Palestine as an 
insecticide on the vines, and hence 
the recent attention it has attracted 
in France, where savants are still 
engrossed with the problem of 
fighting the phylloxera. Some 

kilogrammes of the bitumen were procured from the French 
consul at Jerusalem by M. De Lesseps, and on this M. Dela- 
cbanal has operated. He finds the presence of a considera- 
ble quantit3' of sulphur in its composition. It is a deep 
brown color, nearly black, and of a friable nature. It con- 
tains 27 per cent of oil, which is nearly colorless and of the 
nature of petroleum. A solid paraffine can also be extracted 
from it. The result of these experiments is that the bitu- 
men of Judea, if it prove efficacious as an insecticide, may 
also be turned to good account by the manufacturing 
chemist in the production of sulphur and illuminating oils. 




New United States Magazine Gun. 

TheCbaffee.-Reece magazine gun is one of the 
three species of arms that were not long ago 
approved after thorough trial, by the United States Army 
Commission. This gun is now being manufactured at the 
United States works, Springfield, Mass. We have lately 
seen the original arm which formed the pattern for the 
manufacture. Prior to approval it was fired 8,000 times,' 
and subjected to all the required tests of rust, sand blast, 
etc.; but it still looks almost as good as new. One of 
the peculiarities of this gun is the facility with which its 
magazine is loaded, the cartridges being simply dropped 
in at the breech, and the ease with which it is changed 
from magazine firing to the ordinary hand inserted cart- 
ridge. This is done by simply moving a small button. A 
single motion removes the discharged shell and inserts the 
new cartridge ready for firing. Altogether it is a remark 
ably effective weapon. 

In the use of novel arms like this the modern soldier is re- 
quired to exhibit on the battle field qualities of a totally 
different nature from those of the 
ancient warrior. The latter was 
valiant and effective in proportion 
as he worked up his nervous sys- 
tem to a condition of excitement 
and frenzy. But the soldier of the 
present day, using the repeating 
gun, must be thoroughly drilled in 
self-control. He must be extremely 
calm and collected in the presence 
of the enemy, take careful aim, fire 
no random shots ; otherwise his 
superior arms count for nothing, 
his ammunition becomes rapidly 
wasted, and he has no recourse 
except flight. 



Fig. l.-NEW GAS ENGINE PUMP. 

tionless connection. All bearing journal pins are made of 
tempered steel, and are ground to size. The pump cylinder 
is of composition, the valves being of the best rubber com- 
position for water valves. The water is forced or lifted 
through the upper part of the pump, thence through a 
cored passage in the frame to the chamber, I, in the 
cylinder. The air chamber serves to equalize the flow, 
and the water escapes through the outlet, k, on the oppo- 
site side of the engine from that shown in the engraving. 
A flywheel, which is not represented, in Fig. 2, gives 
steadiness to the motion. 



Chronic Lassitude. 

There are certain characteristics 
connected with a lazy man which 
are admirable. They excite in the 
twanging, jingling breasts of the 
nervously fidgety a feeling which 
borders on respect and is akin to 
awe. Your double geared fidgety 
man will spin all day like a top and 
run down in the cool of the even- 
ing on the identical spot on which 
he started off after breakfast. The 
man suffering from chronic lassi- 
tude will keep still, keep cool, keep 
in the shade, put in. a full day's 
work resting himself, and arrive on 
time at sundown, cool, calm, and 
collected, without having once 
sweat under the collar or laid a 
hair. 

The professional lazy man seems 
to eat, drink, and sleep with as much gusto and sangfroid 
as his fidgety brother with the high pressure anatomy and 
patent double cylinder, fast, perfecting, hygienic apparatus, 
who gets hot in the box, and wears and grinds and cuts his 
life away like a piece of misfit machinery. The fact of the 
business is, the man of bustle wears his life away for the 
want of the oil of rest. The lazy man just soaks along like 
a handful of cotton waste in the oil cup of a box car axle. 

■» < » > m 

Bees taken to Florida become lazy, and make only as 
much honey as they need from day to day. 
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Catechu for Dissolving Boiler Incrustations. 

Berlin is in possession of a pneumatic postal system, 
whereby letters can be sent through tubes by compressing 
the air behind or exhausting it in front of the package. 
Power is, of course, required, and is furnished as usual by 
steam. 

In the selection of tubular boilers, says the Deutsche In- 
dustrie Zeitung, it was assumed that the water supplied by 
the Berlin water works was as free as possible from salts 
that produce incrustations, for the tubes lie so close to- 
gether that it is almost impossible to clean the boilers. 

After the boilers had been running a few months, how- 
ever, it was found that a very hard incrustation was form- 
ing, that had already reached a thickness of 1% inches. In 
consequence the boilers., had to be cleaned every two months 
during the first two years that they were in use, and this 
was no small difficulty, for it had to be cut out. This in- 
duced them in the third year to try the experiment of adding 
pure catechu to the feed water. Eleven pounds of catechu 
were put in a boiler that had been well cleaned, and spread 
out over all the plates exposed to the fire, and each boiler 
was run eight weeks. At the end of that time there was no 
trace of any hard incrustation, but merely a slime that was 
easily removed. 

This process has now been in use for four years in all the 
steam boilers used by the pneumatic dispatch, so that if the 
catechu has any injurious effect on the boiler or the ma- 
chinery, it would have shown some trace of it before this 
time. This is by no means the case, nor can it be, for the 
quantity added is extremely small in proportion to the 
amount of water evaporated. The boilers in question evap- 
orate, on an average, in the thirteen working hours, 
four cubic meters (about 140 cubic feet) daily, and only re- 
ceive 11 pounds of catechu every two months, so that there 
is only 1 gramme of catechu to 48 kilos of water, or 1 to 
48,000. 

The catechu forms a paste or dough in the boiling water 
and rests on the plates over the fire; but as the stream of 
feed water is also directed to that place, it always comes in 
contact with fresh feed water. 

It is true that catechu had been used with other chem- 
icals years ago under the name of "incrustation powder" 
(Kesselsteinpulver), but this mixture exhibited the action of 
pure catechu only to a slight extent, and besides this it was 
added every day and required special feeding apparatus, so 
that it was very expensive. 

; < IH> 

SACRED EGYPTIAN SCARABJEUS. 

The sacred Egyptian scarabseus (Ateuchus sacer) is in a 
biological as well as in an archaeological sense the most in- 
teresting beetle which inhabits the countries of the Mediter- 
ranean It has been made famous by the honors paid to it 
by the ancient Egyptians; it played an important in their 
animal worship. It is represented in their hieroglyphics, 
and displayed upon their monuments, and, hewn from stone 
in colossal proportions, was placed 
in their temples. Adrian speaks of 
it, and Pliny says, " This beetle 
makes monstrous pills of manure, 
rolls them backward with its feet, 
lays small eggs in these balls, from 
which beetles emerge, the ball serv- 
ing as a protection to the young." 

In cases of fever, besides the 
means employed by medical science, 
it was thought to he efficacious to 
bind on one of these beetles. 

The head is semicircular with six 
deep indentations. These beetles fix 
upon a piece of manure, preferably 
cow dung, bear it away from the 
heap, and knead it into an irregu- 
lar ball, in which the female de- 
posits an egg. After they have 
made the ball, which is often larger 
than themselves, they roll it to a 
convenient spot, using their hind 
legs to direct the ball, and the other 
four legs for locomotion, so they 
seem to be standing on their heads, 
as the . hind legs are elevated to 
guide the ball. Often one of the 
beetles pushes the ball with its head. 
This ball, which at first was uneven 
and soft, becomes, by much rolling, 
firm and smooth. They then dig a 
deep hole, in which they bury the 

completed ball. The filling up of the hole with earth 
finishes their wearisome labor, which was necessary to pre- 
pare a place for their young. 

A second and a third egg require the same labor. At last, 
enfeebled by their labors, the beetles remain near the place 
where they have buried the balls and die. New life is de- 
veloped in the buried balls, and the larva, as it emerges from 
the egg, finds a rich supply of provisions, by means of which 
it attains its full growth. It takes several months for the 
development of the larva. The next spring the beetles come 
forth from their birthplace, and the young, following the 
example of the parents, roll up balls in their turn. 

A German artist in one of his excursions into Italy ob- 
served a beetle employed in rolling a ball upon uneven 
ground. Unfortunately the ballrolled intoa hollow, and the 
beetle exerted itself to the utmost to roll it out again; but 



finding its efforts in vain it went to a neighboring manure 
heap and disappeared in it, but soon came forth again ac- 
companied by three beetles. All four labored with their 
united strength, and at length succeeded in rolling the ball 
from the hollow. Scarcely were their efforts crowned with 
success than the three assistant beetles left the place and 
returned to their dwelling place. 

Beetles possessing similar habits are found in almost every 
part of the globe, but they are not all equally skillful in the 
construction of the balls for containing their eggs. — From 
Brehnis Animal Life. 



NATURAL HISTORY NOTES. 

The Constancy with which Insects Visit Flowers has recently 
been the subject of an investigation by Messrs. A. W. Ben- 
nett and R. W. Christy, and the results of their observations 




SACRED EGYPTIAN SCARAB.EUS. 

are printed in the Journal of the Linnasan Society for August 
14. Although very interesting the subject is not new, Aris 
totle having made the assertion that "during each flight the 
bee does not settle, upon flowers of different kinds, but flics, 
as it were, from violet to violet, and touches no other 
species till it reaches the hive." Messrs. Bennett and Christy, 
however, did not confine their studies to the bee family, but 
extended them to various species of Lepidoptera and Diptera, 
and have placed on record a large number of interesting de- 
tails. With respect to butterflies, Mr. Bennett thinks that, 
upon the whole, they exhibit but a small degree of constancy 
in visiting flowers, though the majority of those upon which 
they were observed to settle were either yellow or pink ; and, 
after settling upon one of these colors, they appeared to show 
a marked tendency to adhere to it. Two species of Syr- 
phidee, or "hover flies," also showed little constancy, though 
this may be accounted for by the fact that these insects are 
rather consumers than carriers of pollen. But the ' Apidne, 
or bee family, exhibited much greater constancy. Thirty- 
three observations were made upon different species of 
Bombus, or " humble bee." In four instances the bee visited 
the flowers of three distinct species, irrespective of color; in 
six instances the flowers of two species were visited, the 
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color of which was nearly the same; and, in twenty-three 
instances, the bee confined itself to a single species, though 
the plants chosen by the different bees were of the most va- 
rious kinds and colors — some shade of pink, however, largely 
predominating. There could be no doubt as to this con- 
stancy being intentional,, the bee frequently traversing a 
considerable distance, without alighting, so as not to mix its 
pollen. But it would appear as if color were not the sole 
guide, since both observers found that the same bee would 
visit white and purple foxgloves indifferently, while passing 
by flowers of any other species. The common hive bee was 
observed six times, and only upon one occasion was it seen 
to visit the flowers of more than one species, and then it 
made one visit to the blue scabious (Scabiosa succisa), followed 
by nine in succession to the pink centaury (Oentaurea sca- 
Another bee paid twenty-four consecutive visits to 



the flowers of the saw-wort (Serratula tinctoria), obviously 
rejecting those of the knapweed (Oentaurea nigra), which 
are not unlike them in general appearance, and which are 
of nearly the same color. It is an interesting circumstance, 
to which Mr. Bennett calls attention, that the onstancy of 
the insect appears to be in proportion to the part performed 
by it in carrying pollen from flower to flower. Mr. Christy's 
observations are confirmatory of those of Mr. Bennett. He 
considers the hive bee to be perfectly methodic in its habits, 
at any rate while there is a fair supply of flowers, though 
when these are scarce it may not be quite so scrupulous. He 
also thinks that humble bees show a fairly high degree of con- 
stancy. The Lepidoptera observed by him were not so nu- 
merous as those watched by Mr. Bennett, but they seemed 
to exhibit more constancy. 

"A much larger number of observations," says Mr. Ben- 
nett, "is, however, needed in order to determine with cer- 
tainty any general law; and especially a careful microscopic 
examination of the pollen attached to the piobosces, mandi- 
bles, legs, and under side of the abdomen and thorax. As 
regards preference for particular colors, the Lepidoptera paid, 
while under observation, 70 visits to red or pink flowers, 5 
to blue, 15 to yellow, 5 to white; the Diptera, 9 to red or 
pink, 8 to yellow, 20 to white; the Hymenoptera, 203 to red 
or pink, 126 to blue, 11 to yellow, 17 to white." 

Influence of Position upon Seeds. — A paper with this title 
was read by Dr. E. L. Sturtevant at the recent meeting of the 
American Association. The " position " referred to in the 
title is that of the individual seeds grown on a spike. The 
object of the experiment was to ascertain the difference in 
germinating power between seeds from the middle and from 
the ends of the spike. In experiments conducted at the 
New York Agricultural Experimental Station last winter it 
was found that, on an average, 91 per cent of butt-kernels, 
88 per cent of central kernels, and 98 per ceut of tip-kernels 
of flint corn germinated. Other experiments gave the follow- 
ing results: Of the butt-kernels planted, 79 per cent ger- 
minated; of the centers, 84 per cent; and of the tip-kernels, 
86 per cent. For flint corn, the tip-kernels have the strongest 
vegetative power. 

The Gardener Bird of New Guinea.— .The gardener bird 
(Arnblyornis inornata), a native of the Arfak Mountains in 
New Guinea, and the first report of the existence of which 
was brought to M. Bruijn by Malaysians, appears from the 
studies of M. Beccari to excel the Australian bower birds 
(to which it is allied) in the erection of a pleasure bower. 
The center of its edifice is formed by a small shrub in an open 
spot in the forest. Moss is piled up around this, and 
then a uumber of branches plucked from an epiphyte are 
planted in the soil in an inclined position, so as to form the 
walls of a conical hut, which is entered through a small 
aperture. These branches continue to vegetate for some 
time. In front of the entrance the bird makes a lawn of 
tufts of moss carefully separated from adhering pebbles, 
particles of wood, or other plants. Upon this green carpet 
he strews the violet fruits of Gar- 
cinia and the flowers of a spe- 
cies cf Vaceinium growing near, 
renewing these as they wither. 

Selenolropism of Plants.— Mr. Ch. 
Mussat (Comptes Bendus, xcvi., page 
663), struck by the heliotropic move- 
ments of plants, has made some ex- 
periments on the influence of the 
moon. He sowed seeds of plants 
noted for their sensitive properties, 
such as Lens esculenta, Frvum lens, 
and Vicia sativa. When the plants 
were a few centimeters in length 
they were placed in the dark. The 
branches thereupon became delica'e, 
long, and white, while 1he leaves 
were tinged with yellow. On the 
22d, 23d, and 24th of February, 
when the sky was exceptionally 
clear, they were exposed to the 
direct light of the moon from 9 
P. M. to 3 A. M. Almost imme- 
diately the branches became curved, 
and presented their concavity and 
terminal bud toward the moon. 
The bud seemed to follow the 
moon, and, when the plants were 
placed at a window with a western 
aspect, a fresh movement was ob- 
served, and this continued until the 
moon disappeared behind the hills. 
M. Mussat proposes to call such movements selenotropic. 



Tile Oregon. 
The Guion fleet of steamships has been enlarged by the 
addition of the Oregon, a steamer which is 520 feet long, 54 
feet wide, 40 feet 9 inches deep, and has a tonnage of about 
5,000 tons. As accommodation is provided for 542 passen- 
gers, the arrangements for ventilation must be proportion- 
ally effective. The cabins, staterooms, dining rooms, and 
steerages are ventilated by means of twenty-six patent air 
pump extracting ventilators and twenty patent down casts. 
They are all of 24-inch diameter, with 12-inch pipes. By 
means of these appliances there can be no doubt that the 
traveling public will have all the sanitary comforts at sea 
that they can have in a well arranged hotel on shore, and this 
is the principle which the owners of the fleet have in view. 
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A Gigantic Flour Mill in California. 

The competition of India and Russia in the western Euro- 
pean wheat markets is causing the merchants of California 
to use every effort to maintain their footing, and among 
other devices, says Engineering, for lessening the cost of 
transport there is arising the practice of reducing the grain 
to flour before it is shipped, thereby effecting a saving of 20 
per cent in freight. This carries with it the additional ad- 
vantage of employing a large amount of local labor, and of 
turning the wheat to the best advantage, as by aid of new 
machinery and the best systems of milling a far greater and 
better yield can be obtained than by the more antiquated 
methods which still to a great extent prevail here. Messrs. 
Starr & Co. are now building an immense flour mill and 
wheat elevator on the south shore of the Straits of Carquinez, 
about two miles below Porta Costa, and fronting the town 
of Crockett, to carry out this plan, the spot they have chosen 
being available for the largest ocean steamships, while it is 
sufficiently sheltered for the river barges from the interior 
to approach it with safety. 

At the site of the mill the shore curves inward, leaving a 
flat rock reef mostly bare at low water, but sloping off ab- 
ruptly on the northern and western edges. Upon this reef 
there is being erected an eight story mill and elevator build- 
ing, about 150 feet by 300 feet, reared upon a superstructure 
of artificial stone piers and arches. The piers, of which 
there will be 209, averaging from 5 feet to 8 feet square at 
the base, and standing 13 feet apart from center to center, 
are built upon the rock, and are connected by groined 
arches, standing some 4 feet clear above high water level, 
which has an open passage under them, between the piers. 
The artificial stone floor of the mill and elevator is laid over 
the arches and forms a monolithic platform of nearly 50,000 
square feet area. There will be 140,000 cubic feet in the 
piers, arches, and floors, the greater part being already in 
position, and heavy wire cables are being laid transversely 
through and through the concrete above the arches to serve 
as earthquake ties. This portion of the work, which will 
cost $50,000, is being done by Mr. Ernest L. Ransome, who 
has long been occupied in California, bringing intoextensive 
and successful use the artificial stone invented by his father, 
Mr. Frederick Ransome, a number of years ago. 

The mill building will be 143 feet by 158 feet, with seven 
stories, aggregating 100 feet in height, while the elevator, 82 
feet by 178 feet, is to be capable of storing 10,000 tons of 
wheat. The outside walls of the great building will be 
formed of heavy buttresses, rising over the artificial stone 
piers, and connected with curtain walls. The floors above 
the first story will be carried by clusters of five wooden pil- 
lars, 13 feet apart. The engines and boilers are in a sepa- 
rate structure, the power provided for milling purposes be- 
ing 2,400 horse power, and for the elevator 300 horse power. 
The ultimate capacity of the mill will be 6,000 barrels of 
flour per day, but it will be started with machinery for 
turning out 2,500 barrels per day. Agents of the company 
are now in Europe inspecting all the best milling machinery 
and processes. 

The docks, to be covered by two-story warehouses, are in 
two sections, having an open slip 104 feet in width between 
them. The eastern dock section will have an area of 115,000 
square feet, and the western section one of 256,800 square 
feet, and both are to be traversed by railway lines in con- 
nection with the railroad system of the State. 

Prom this account an idea will be gained of the extent of 
the enterprise which Messrs. Starr & Co. are inaugurating, 
and the magnitude of the trade in which they are engaged, 
and which they are making such great exertions to keep. 



The New Time Standards. 

The proposed new standards of time for the railways of 
the country, which are to be established by the General Time 
Convention of Railroad Managers, has received the approval 
of the Harvard Observatory, and its co-operation is promised. 
The railroads centering here acquiesced in the plan on the 
condition that the time given frt>m the observatory should 
be correspondingly changed. The consent of Professor E. 
C. Pickering, the director of the observatory, being neces- 
sary, he was met in New York promptly on his arrival 
Irom Europe on Sunday by Mr. J. Rayner Edmonds, of the 
observatory, and his hearty approval of the scheme was 
readily given. Accordingly, a note has been sent to the 
Secretary of the Chicago Convention, W. F. Allen, to this 
effect, and assurance given that if the convention adopts the 
system the observatory will be ready to furnish telegraphic 
signals conforming to the minute and second of the pro- 
posed standards. 

Under the new system, instead of running, the various 
systems and divisions of systems by as many local stand- 
ards of time, the continent is to be divided into five broad 
belts, running north and south, the time for each of which 
will be one hour slower than that of the next division to 
the eastward and one hour faster than that of the next di- 
vision to the westward. By this plan the minute hand of a 
traveler's watch will not have to be changed, however far he 
may have to travel or in what direction; but his watch will 
be just one hour slow when he crosses the imaginary line 
into the next division to the east, or an hour fast when he 
crosses the line into the next division to the west. The 
time now furnished by the Harvard Observatory is the 
mean solar time for the Boston State House. The new 
time will be 15 minutes 44"5 seconds — practically 15% 
minutes — slower, and will be the average time for this di- 
vision, which includes the New England States, New York 



and Pennsylvania, and the greater part of Canada. North 
of Lake Erie the division extends west to Detroit, while 
south of Lake Erie Pittsburg is practically on the western 
boundary of this division. Thus in the region north of the 
lake the standard time will be five hours slow by Greenwich, 
and south of Lake Erie and west of Pittsburg it will be 
six hours slow by Greenwich. The new standard,. if adopted, 
will go into effect on a Sunday noon, and fromthat hour all 
the railroads will be run by the new time. 

The new time standard was adopted October 11, by 78,000 
miles of railway. 



IMPROVED TRICYCLE. 

The guide wheel standard passes through a sleeve, and has 
at its upper end a short right angle bar, to the end of which 
is a rod reaching to the crank operated by the right hand 
piece. The tricycle is propelled by the feet of the rider 
working upon jointed pitmen, whose forward ends are piv- 
oted to the ends of a crossbar, and whose rear ends are at- 
tached to the crank of the bent axle. The body iron is 
U-shaped, and is formed with sets of plates by which it is 




ASBURY'S IMPROVED TRICYCLE. 

secured to the axle, the plates serving as boxes to receive 
the journaled blocks. To the upper ends of the body iron is 
secured, in a horizontal position, a second U-shaped iron, in 
the center of which is a third U-shaped iron vertically ar- 
ranged for supporting the seat. To the forward ends of the 
horizontal piece are attached the hand pieces, one of which 
is rigid while the other may be turned, and so change the 
front wheel from left to right to guide the tricycle. 

This invention has been patented by Mr. William Asbury, 
of Boston, Mass. 

m i i i m 

FOLDING BASKET. 

This basket may be folded very rapidly, so as to occupy 
but little space, and can be erected readily for use. It may 
be made of either sheet metal, wood, wicker-work, or other 
material specially adapted for the service to which it is to 
be put. In the accompanying engravings, Fig. 1 represents 
the erected basket made of wood, Fig. 2 the same folded, 
and Fig. 3 shows it erected and made of wicker-work. In 
the first two figures like letters represent like parts. To the 
opposite edges of the bottom the front and back are hinged; 
the front being hinged so that it swings out and folds under 
the bottom, while the back is hinged upon the inside so that 
it will rest upon the bottom. The cover, which ishalved, is 
hinged so that it folds over upon the outer surface of the 
back. The ends are hinged to the front side and fold down 
upon its inner surface. 

From this it will be seen that all the parts of the basket 
lie flat upon each other, and take but little room. The cov- 
ers are provided with hasps or loops through which hooks 
on the front can be passed. The sides of the ends opposite 
the hinges are furnished with hooks to be passed through 




Labor Saving Cranes. 

At a recent meeting of the American Society of Civil En- 
gineers, in this city, a paper by Mr. C. J. Appleby, on the 
subject of cranes as labor saving machines, was read 
by the author, who remarked that a well constructed crane 
or other similar power machine requiring only one man to 
drive it would do as much work as could be done by the 
manual power of ten men, but in one-tenth of the time they 
would require. It seems singular that railroad and water- 
side depots and workshops should so rarely be laid out with 
reference to the employment of such laborsaving machines. 
The most economical working result is obtained from ma- 
chines so arranged that when they take hold of the load, it 
is not released until final deposit. The author considered 
the following systems for transmitting or applying power: 

1. The well known hydraulic system, with pressure 
pumps, accumulator, and distributing pipes. 

2. Compressed air distributed through pipes. 

3. Steam distributed as above. 

4. High speed rope or " endless cotton cord," which runs 
at a speed of 5,000 to 6,000 feet per minute. 

5. Low speed rope running 1,500 to 2,000 feet per minute. 

6. Square shaft supported on tumbler bearings. 

7. Steam from a boiler delivered on the top of a piston 
with multiplying chains similar to the hydraulic system. 

8. Boiler and engine fixed on the crane, and driving gear 
for the several motions required. 

The first, second, and third can only be applied to cranes 
fixed or moving over very limited areas. The fourth, 4 fifth, 
and sixth will transmit power over large areas, which, how- 
ever, should be nearly rectangular. The other two can be 
used generally wherever there is a railway track. The hy- 
draulic system possesses great advantages over compressed 
air or steam, but experience tends to the conclusion that its 
common use will be attended with considerable inconveni- 
ence where die winters are cold. The use of compressed 
air has not been applied with great success in many cases. 

Steam is largely used, and frequently carried through 
1,000 feet of pipe without much inconvenience. The high 
speed cotton cord runs at a speed of 5,000 to 6,000 feet per 
minute. The cord works in grooved pulleys, is carried on 
rollers or other supports at intervals of ten to twenty-five 
feet, and is kept in tension by a weighted pulley. Low 
speed rope transmission is generally effected by a hemp rope 
running from 1,500 to 2,000 feet per minute. The square 
shaft has been used for many years, the only special difficul- 
ty experienced being that of supporting the long main line' 
of driving shaft. The author exhibited recent designs 
whereby this difficulty has been very successfully overcome. 
The relative advantage of rope or shaft transmission is large- 
ly influenced by local circumstances. As a general rule the 
rope system costs less and is better where the distance for 
transmitting exceeds 200 feet. Below that distance the 
shaft is probably the best and cheapest. But the rope pos- 
sesses advantages when machinery has to be on different 
levels, or at an angle with the point from which the power is 
transmitted. 

The steam crane, employed under many differing condi- 
tions, perhaps performs more functions than any other 
mechanical arrangement for lifting and placing loads. All 
such cranes should lift and turn around by steam power. 
One, specially illustrated, has additional motions for alter- 
ing the radius of the jib for hauling materials, so as to bring 
them within the reach of the machine, and also for moving 
empty or loaded cars. Fixed cranes are often seen so placed 
that one-third or even one-half of the number erected at a par- 
ticular point are idle. It would, therefore, seem that for the 
same outlay, the best duty will be obtained from movable 
cranes. Where two or more railroad tracks are parallel 
with the water front, it will often be desirable to make the 
crane span the two lines of tracks, allowing head room for 
the vehicles to pass under it. Cranes fixed on floating ves- 
sels were also illustrated up to 60 tons power. Locomotive 
cranes up to 25 tons were described, and also cranes specially 
adapted to terminal freight stations. One of these has lifted 
80 tons per hour' a height of 20 to 30 feet, and deposited the 
loads of 1^ to 2 tons each 60 feet from the point where 
taken up. A similar crane commonly delivers 240 barrels 
of oil per hour the same height of lift and length of depo- 
sit. 

The cost, per day, is one driver's wages and the necessary 
fuel, oil, etc. Five per cent, per annum is ample allowance 
for depreciation. The cost of this system of working is 
easily ascertained, but a great gain also arises from the in- 
creased speed of passing large quantities of merchandise. 

The paper was discussed by Messrs. Cartwright, Cooper, 
Emery, Farney, Geo. S. Greene, Jr., Hamilton, R. L. Harris, 
James Piatt, and the author. 



DAUL'S FOLDING BASKET. 

eyes or rings projecting from the inner surface of the back, 
so as to keep these parts in place. On the inner lower edge 
of the ends is a sliding bolt, which enters a hole in the bot- 
tom. On the outer part of the front and back and at a short 
distance from the top are staples or rings, and on the two 
ends and under side of the cover are similar staples. When 
the basket is erected the handles are hooked to the back and 
front staples, and when folded are hooked to- the end and 
cover staples. The basket may be made strong and light, 
and at small cost. 

The invention has been patented by Mr. Anton Daul, of 
Jamaica, Long Island, IS. Y. 



A Shower or Grasshoppers. 

According to a local paper, a shower of grasshoppers fell 
in Louisville during the evening of September 30. They 
made their appearance about nine o'clock, and soon scatter- 
ed over the streets, filling every place to which they could 
gain access. Many gathered about the lights, but the cold 
had so benumbed them that they displayed little activity. 
They were of all sizes, but the large ones outnumbered the 
little ones. It is supposed they were blown to the city by a 
strong breeze which prevailed during the afternoon, but that 
theory will hardly account for their great numbers, for they 
were thicker than is generally the case on their native 
heath. 
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Mistakes In Nursing. 

A physician contributes to Chambers's Journal a paper on 
the nursing of the sick, from which we extract the most 
practical portion of the M.D.'s suggestions. It will be ob- 
served that the writer dwells upon the importance of avoid- 
ing over-attention on the part of the attendant in the sick 
room, and the importance of quietude, which he defines as 
the absence of all excitement, and it must be remembered, 
the writer further adds, that anything out of the common 
will tend to excite the mind of a sufferer. Do not, there- 
fore, walk on tiptoe, for this, in addition to its unusual 
elaboration of the gait, invariably causes a certain amount 
of creaking. Speak iu lowtones, but don't whisper; a whis- 
per will often awaken a sleeper who would not be disturbed 
by ordinary conversation; and never say "Hush!" Let 
your clothes and foot covering be of as noiseless and unob- 
trusive a character as possible, and instead of gliding and 
tottering about like a rickety ghost, do not hesitate to walk. 
If you have occasion to say anything in the room, say it so 
that the patient can hear it if he wishes, and do uot let him 
be aware of your conspiring privately with the others, espe- 
cially at the door. 

That door has much to answer for. If it be visible from 
the bed, people open it cautiously, put their heads in, and 
slowly withdraw again. If, as is more frequently the case, 
it is screened by the bed curtains, mysterious openings and 
shuttings are heard, unattended with any ingress or egress, 
and sotto voce colloquies go on outside. When you enter, do 
so honestly and at once; do not spend five minutes in turn- 
ing the handle, like a housebreaker, thereby producing a 
series of irritating little clicks, finally terminating in a hig 
snap, with which the door flies open. If the latch be at all 
rusty, a handle that is slowly wound back in this way will 
often stick, and either require to be rattled back into posi- 
tion, or, if left as it is, may start back suddenly after a time 
of its own accord with a report like a pistol shot. It is 
always well to recollect that it by no means follows that a 
sick person is asleep because his eyes are shut; he may be 
acutely conscious of all that is passing in the room, though 
unahle or unwilling to make any sign; and nothing can be 
more maddening, under such circumstances, than to have 
people hush-shing, and whispering around, and creaking 
ahout on the tips of their toes. We have all sympathized in 
our hearts with poor Sir Leicester Dedlock when his tongue 
was smiiten with paralysis, with his sister constantly bend- 
ing over him with clasped hands and murmuring, "He is 
asleep!" till, goaded to desperation, he makes signs for his 
slate and writes, " I am not." 

Never stand at the foot of the bed and look at the patient. 
'While talking to him it is better to sit by the side of the bed, 
and as near the pillow as possible, so that you may converse 
easily.,- while your face and body are turned in the same di- 
rection as his. By this means, you can make all necessary 
observation of his features without enforcing the arrest of 
his eyes to your own, which is so embarrassing and disagree- 
able to one lying in bed, and is almost unavoidable when I 
facing him Keep him in as comfortable a position as pos- 
sible, by all means, but don't be too demonstrative in 
smoothing the pillows and little offices of that sort. Fid- 
gety attentions will worry him, and do him more harm than 
downright neglect. 

When you are sleepy, it is belter for your charge, as well as 
for yourself, that you should go to bed at once, and get that 
repose in slumber to which you must succumb eventually, | 
however strong your devotion may be, and however great 
the interests at stake. It is not necessary to dwell here on . 
the prudence of economizing your strength, that you may 
be capable of greater or prolonged exertions, should the need 
for them arise, or to look at this detail from the point of i 
view which affects yourself. But in any case, you can be 
of little or no service, worn out with fatigue, and in a condi- 
tion more akin to somnambulism than vigilance, and the 
spectacle of a nodding, dozing nurse is neither soothing nor 
reassuring to the sufferer; while, if you be one near and 
dear to him, he will be tormented with anxiety lest you 
should impair your own health on his account. In such a 
case as this, you cannot do better than lie down comforta- 
bly on a sofa or bed where he can watch you, and there have 
a good nap — for his sake. 

Some people have a great notion of " tempting the appe- 
tite " by the suggestion of all manner of eatables and drink- 
ables, or by bringing them ready prepared to the bedside ex- 
perimentally. This, no doubt, is very well at times — dur- 
ing convalescence, for instance; but as a medical man, I am 
persuaded that it is a mistake in the earlier stages of an ill- 
ness, when all food is loathed alike, and the creation of an 
appetite is an impossibility. The only thing to be done is 
to impress on the invalid the necessity of taking what is or- , 
deredfor him at stated times, just as he takes his medicine; 
and it should be prepared on the same footing as a medicine 
— with the understanding that it is a nauseous dose, and 
must be presented in a form that will admit of its being 
swallowed as compactly and rapidly as possible. It is 
worse than useless to employ flavoring matters at this stage, [ 
with the idea of making any t,h ing palatable ; if you can render 
his food absolutely tasteless, as you will do far more for him. 
And beyond (his forcible administration, so to speak, of a 
certain amount, I think little good is gained by suggesting 
this or that delicacy, in the hope that your patient may be in- 
duced to " fancy " something. We may take it for granted 
that when he feels inclined for anything he will ask for it 
spontaneously ; and the promptings of nature are more 
likely to lead him to a choice of what is best for him, than 



our string of suggestions. I have frequently observed that 
when sick people have mentioned a desire for any special 
food, they almost invariably eat of it when it is procured; 
whereas it often happens, when they have been persuaded 
to assent to something which has been proposed, the incli- 
nation — if it ever existed — has passed away before the dish 
or article can be brought to them. 

I say, " if it ever existed ; " for there is no doubt that a pa- 
tient often yields to suggestions in sheer extremity, simply 
for the sake of peace. I happened to be in a sick room the 
other day, when a relative arrived on the scene. She had 
been warned to repress all emotion, and succeeded very well; 
but her tender solicitude was wholly irrepressible. lam sure 
that she asked at least twenty questions in less than a min- 
ute, until the unhappy sufferer writhed under them. " Shall 
I raise your head a little? Will you have another pillow? 
Wouldn't you like your head a little higher? Let me fan 
you. Will you have the blind up? What can I get you? 
Some arrowroot? Do try some! I am sure you will be 
more comfortable with another pillow. Will you have one? 
—yes; do! I'll go and get one. Will you have a cup of tea? 
I'm sure it would do you good. A cup of tea won't take a 
minute," etc. The cup of tea has been a dreadful instru- 
ment of torture in the hands of well meaning people, who 
would not knowingly have teased a fly. 

These are 'small things, you will say. But a small thing 
in health is often magnified to a grave matter in sickness, 
and the sum total of them all may be as serious in their ef- 
fect as the disease itself. It will be seen that the few points 
upon which I have laid stress are such as are calculated to 
promote tranquillity of mind — which, indeed, is half the 
battle in medical treatment. It is generally conceded that 
a trained nurse, who has no interest in the patient beyond 
that which the duties of her office impose, is better fitted to 
expedite his recovery than those who are bound to him by 
ties of affection, however welcome their presence may be in 
the hour of affliction. Whether the reader will agree with 
me or not, my experience in foreign countries has impress- 
ed me with the conviction that men make far better nurses 
than women. 



Fish Analyses. 

The only published analyses of fish which we have in this 
country, calculated in such form that they can be compared 
with one another and with other foods, are given in the 
volume, "Food: Some Account of its Sources, Constitu- 
ents, and Uses," by Professor A. H. Church. It forms one 
of the series of South Kensington Museum science hand- 
books, and is intended as a "guide-book to the food collec- 
tion " of the Science and Art department, which, some seven 
years ago, was removed from South Kensington to the 
Bethnal-green Branch Museum. The old analyses given in 
the Bridgewater treatise, and those of J. Pereira, one of the 
first Englishmen to pay attention to the chemical constitu- 
ents of foods, are now of no practical use, as the compounds 
are expressed in combinations, which are no longer used in 
calculations respecting food values. The analyses given in 
the "Food " hand-book, the last edition of which is 1876, 
are only for salmon, mackerel, sole, conger eel, pike, and 
herring, and these it is stated are quoted " under all neces- 
sary reserve " from a former edition. Professor Church 
did, in 1876, incorporate one original analysis, that of the 
herring, and it differs considerably from that quoted from 
the former edition. The difference is as great as this, 
the calculations being made for a pound of flesh: Ni- 
trogenous matter (old analyses), 3 ounces 317 grains; (new) 
2 ounces 70 grains; oil or fat (old), 1 ounce 56 grains; 
(new) 2 ounces. In the more recently published "Nahurugs- 
und Genuss-mittal," by Professor Koenig, there are several 
analyses given, but, with the exception of an old analysis by 
Frank Buckland, they are all from Continentallaboratories, 
and therefore presumably made from examination of Con- 
tinental specimens offish; and as fish vary so much in dif- 
ferent localities, it is by no means certain that they may be 
safely taken as representing fish that comes to the British 
market. 

The great difficulty that lies in the way of making use of 
practical calculations of any of the published analyses is that 
no statements are given as to the time of year at which the 
analyses were made, nor of the condition of the fish. It is 
well known that fish vary much in their composition, espe- 
cially in the amount of fat they contain, at different times 
of the year. There is also a difference of fish even of the 
same species caught off different parts of our coast, as, for 
example, a Dover sole is " instinctively " recognized as dif- 
ferent from a Torbay sole, though we are without analysis 
to tell us what the difference is as regards chemical composi- 
tion. Every one must have remarked the great difference 
there is in the richness of herrings, both in regard to season 
and the place they come from. There is this further draw- 
back to relying on published fish analyses for practical pur- 
poses, that it is not stated whether they are the average of 
many analyses or are single experiments. 

As a matter of fact, fish analyses have not been wanted 
for any practical purposes till now. The public dietaries 
for our soldiers and sailors, our pensioners, our reformatory 
boys, our paupers, and our criminals, have never included 
fish even in localities where fish is plentiful. There have 
been many returns at different dates to the House of Com- 
mons on workhouse dietaries, but they may be searched in 
vain for any mention of fish: As regards soldiers' diet, it is 
true that several hundred portions of fried fish, principally 
plaice and haddock, are sent daily to the barracks of our 



Guards in London at tea time, and the men are allowed to 
purchase of the privileged dealer what they care to pay for, 
but it does not form any part of their regulation diet. This 
year an attempt has been made to introduce fish into work- 
house dietaries, but the first attempt at Canterbury was a 
signal failure, the inmates asking that they might be al- 
lowed to have their former diet. In one or two other work- 
houses since then, where double the quantity of fish has 
been substituted for meat, it has been received with less dis- 
favor. Unfortunately, the only information given in any of 
these cases is the vague statement, "Fish was substituted 
for meat." With regard to " meat," most of the returns 
very clearly stated not only which are " beef days" and 
which are " mutton days," but what are the joints used. It 
is well known, chiefly from the many years' experiments at 
Rothampstead, not only what is the nutriment value of cat- 
tle and sheep of different breeds and in different, conditions, 
but the value of different parts of the animals is known. 
The vague term " fish " conveys no information as to nutri- 
ment value at ail. Allowing for all imperfections in the 
exactness and fullness of our knowledge offish, the English 
and the Continental analyses show unmistakably that some 
genera have far higher food values than others. For exam- 
ple, the nitrogenous, or flesh forming compounds, differ as 
follows (according to the hand-book), the calculations being 
per pound of flesh: Mackerel, 3 ounces 387 grains; conger 
eel, 3 ounces 233 grains: pike, 3 ounces 23 grains; salmon, 
2 ounces 48 grains; sole, 1 ounce 350 grains; herring, 1 ounce 
270 grains. Thus the flesh forming compounds in mackerel 
may be reckoned at double the quantity present in herring, 
even if the newer analysis of 2 ounces 70 grains be taken. 
The amount of fats, or heat and force producers, is quite a 
secondary consideration, because they can be had from flour 
and rice and many vegetables, and the fat with which fish 
are cooked, («tit none of which contain more than very small 
quantities of flesh formers. It is hardly to be expected that 
salmon and soles should be introduced into public dietaries, 
but mackerel and herrings are often cheap enough. The im- 
portance of knowing the composition of the flesh of fish is 
at least illustrated by the comparison of these two. If the 
rations are served by weight, then there would be double 
the amount of flesh forming material served out when mack- 
erel is used than when herring is used; if they are served 
on a chemical basis — in many dietaries they are — then twice 
the weight of herring must be served to what must be given 
when mackerel is used. For comparison, the flesh forming 
compounds in beef may be taken at about 3 ounces, that is 
of the parts that can be eaten and digested, and mutton 
rather less. 

The question of cost of course largely enters into calcula- 
tions in public dietaries; even supposing the flesh forming 
constituents of fish are given at the highest amount when in 
best condition, it is evident they are not less than that of 
meat, while the cost is far less. Of the cheaper fish, such 
as plaice, haddock, whiting, there do not seem to be any 
analyses at all, and, therefore, the introduction of these into 
dietaries would be an uncertain step at present. — Journal of 
Society of Arts. 



Wasp Stings. 

This being the season at which petty questions and griev- 
ances are most likely to be relieved or redressed by the pub- 
licity offered by the press, a considerable number of corre- 
spondents are expressing the burning interest they take in 
the treatment of " wasp stings." There can be no doubt 
that under certain conditions the sting of a wasp may prove 
very injurious, or even dangerous to life. We are unable to 
indorse the opinion that there is no danger unless there be 
fear. It is quite possible that the sting of any insect capa- 
ble of generating a poison may be fatal without the interven- 
tion of panic. The nervous system is in some of its states 
exceedingly susceptible of sudden impressions, which, as it 
were, " stagger" the nerve centers by shock. The bites of 
small snakes probably act in this way, and the sting of a 
wasp may prove fatal in the same fashion. As to remedies, 
ammonia is, of course, the obvious recourse; but almost 
anything "strong," in a popular sense, will generally suffice 
to decompose and destroy an organic poison if instantly ap- 
plied. This is why the juice of an onion answers the pur- 
pose. Anything equally pungent would do as well. — Lan- 
cet. 



Home the Best Place for Invalids. 

The New York Sun compiles from the Continent the 
opinions of a physician about the curative powers of nature. 
The physician concludes that it is better for a consumptive 
to stay at home, where he can be comfortable, than subject 
himself to the discomfort of hotel life, or to the greater 
inconvenience of a camp. He says that the camp cure may 
be fairly tried by sleeping on one's own house top. An- 
other medical man replies that the summer conditions of 
spruce forests are eminently favorable, and consumptives 
have recovered in the most surprising way living under can- 
vas in them, where the air is impregnated with the healing 
emanations peculiar to the non-deciduous tree growths. 
There are consumptives whose lungs crave the salt air of 
the ocean; others to whom the dry atmosphere of Colorado 
is infinitely soothing; and others again who are benefited 
by the climate of Florida or Southern California. " To 
prescribe Florida for one person might mean death, while 
if he went among the northern paradise of spruce, recovery 
might follow." 
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ENGINEERING INVENTIONS. 

Messrs. John A. Lesourd and James Lotan, 
of Portland, Oregon, have patented an improvement in 
hydraulic elevators of the telescopic kind, in which a 
fluid under pressure, or which is supplied from a high- 
er head or level than that to which it is necessary to 
raise the cage or platform of the elevator, is made to 
act upon a series of rams or tubes arranged to work one 
within the other. The invention, however, differs from 
other telescopic hydraulic elevators in its mode of 
action, valve gear, arid mechanism, whereby are pro- 
duced what tlie inventors term a "multiple hydraulic 
elevator," in which each telescoping section is control- 
led by independent valves, and may be raised or low- 
ered independently of the other sections, thus making 
each section a complete elevating device within itself, 
and so that the working fluid may be introduced to 
either telescoping section to operate the platform orf the 
elevator a given distance, or all of the telescopic sec- 
tions may be simultaneously operated, as desired. 



MECHANICAL INVENTIONS. 

Mr. William Cowles, of New burg, N. Y., 
has obtained a patent for an improved machine for 
rapidly and thoroughly cleansing and washing bottles, 
and rinsing them out before they are removed from the 
machine. 

Messrs. Lewis Emery and Frank B. Steb- 
bins, of Galion, Ohio, have patented a cutter head for 
producing raised panels from integral portions of the 
same with mouldings, and to round or bev r el the edges 
of the panels to fit the grooves of the stiles of the door 
or other frame at the same time. This improvement 
claims to obviate all necessity for hand work. 

A millstone dressing machine has been pa- 
tented by Mr. Thomas C. Barnes, of Logansport, Ind. 
The invention relates to the dressing of millstones by 
means of a diamond cutter, and provides means for the 
adjustment of the cutter at any required angle, its feed 
at any proper speed, and its entire control in either di- 
rection by the operator. The entire arrangement may 
he made automatic at will. 

Among tbe recent patents issued is one for 
an improved and simple steam whistle granted to Mr. 
J. E. Gause, of Brownsville, Tenn. In combination 
with the bell of a steam whistle a movable valve is fit- 
ted for operation by the engineer, so that the tont of 
the whistle can be changed readily at the will of the 
engineer. Means are also provided for adjusting the 
bell to the steam outlet so as to obtain a clear tone. 

Mr. Arthur Grundy, of New York city, 
is the patentee of an improved freight car which can be 
loaded very rapidly and easily with largeand bulky ma- 
terial. A section of the top of the car is readily remov- 
ed to admit of the loading of hay, cotton, or any other 
material upon the platform, when the top can be re- 
stored to its place again without much trouble. 

Mr. Louis Baumann, of Offenburg, Ger- 
many, has obtained a United States patent for a rag 
cutting machine by which a great saving in the power 
is claimed and a superior result iaobtained. A recipro- 
cating knife is connected to the frame by a pivoted link 
which gives an oscillating reciprocating movement to 
the knife, giving the latter a drawing cut. 

A new universal joint has been patented by 
Mr. George Carlisle, of Attleboro, Mass., consisting of 
a U-shaped projection from a rigid collar on the end of 
each shaft, or spindle, connected by a link or ring, the 
U-shaped staples having each a projection in line with 
its shaft, beveled or coned to correspond to the angle 
at which the shafts arc to be run in relation to each 
other. These projections serve to keep the ends of the 
shaft apart and prevent noise in operation. 

Messrs. T. R. Ellerbeck and A. C. Young, 
of Salt Lake City, Utah, have recently secured letters 
patent for an improved hose and rope reel containing 
a spring which is coiled by the unwinding of the rope 
or hose, which spring winds up the hose or rope as 
soon as it is released. To prevent overwinding of this 
spring or unwinding it too far, a drum is arranged to 
travel on i ts axis and strike against checks, after mak- 
ing sufficient revolutions to tighten the spring as much 
as may be necessary. 

Mr. George B. French, of New York city, 
has patented two methods of coloring the outside of 
finished cigars; one that of carrying the cigars on an 
endless apron under another apron containing coloring 
material, the arrangement of the apron being such that 
the tips as well as the body of the cigars are evenly col- 
ored. The other method colors the cigars by means of 
brushes, and a soft felt material in an annular channel 
outside a horizontal revolving plate. 

An improved fire extinguisher has recently 
been patented, so constructed as not to be charged and 
put underpressure except at the moment that it is re- 
quired for use, and this can be accomplished in a few 
seconds and without previous knowledge. This extin- 
guisher is filled with water in which has been dissolved 
an alkaline powder. By a rod at the top of the extin- 
guisher is held suspended a sealed bottle containing 
a preparation which will disengage carbonic acid. In 
case it becomes necessary from fire to charge the appa- 
ratus, by turning a handle at the top of the extin- 
guisher the bottle will be dropped and its contents dis- 
charged into the alkaline solution; the gas being at same 
time disengaged and a pressure established. The in- 
ventor of this device is Pierre C. E. Tabouet, of Paris, 
Trance. 



AGRICULTURAL INVENTIONS. 
Mr. James A. Ehle, of St. Cloud, Wis., has 

invented an improved hay tedder. The invention con- 
sists in connected mechanism by which the forks will 
be vibrated by the advance of the machine, and the 
forks will be made to pass forward over the hay when a 
windrow is formed. The driver can readily dump the 
gathered hay or can raise the rake to avoid an obstruc- 
tion. 

A corn planter has recently been patented 
by Mr. Thomas A. Rasmuson, of Forest City, Iowa, 
the object of which is not only to facilitate the accurate 
planting of corn and other seeds in hills, but to produce 



a convenient and easily controlled mechanical planter. 
The amount of seed dropped, the spaces at which they 
should be dropped, and the intervals, if any, are entirely 
under the control of the driver of the machine. 

Mr. Peter Rodenbour, of Quincy, 111., has 
invented a corn planter intended for planting corn or 
other easily deposited seed in hills, at equal distances 
apart, and adapted to any convenient or desired dis- 
tances. The machine is adjustable to the amount of 
seed or tbe size of grains to be used, as well as to the 
distances. 

Mr. Elijah Hickman, of Red Bluff, Cal., 
has patented an improved grain heading machine, the 
cutter or sickle bar of which may be adjusted at will to 
the varying height of the heads of the grain, independ- 
ent of the general movement of the machine over the 
surf ace of the ground. The improvement combines a 
means of forcing the heads of the grain against the sic- 
kle blade, and the center of gravity is brought nearer 
the center of the machine than in ordinary headers. 

Au improved panel fence has been recently 
patented by Mr. James W. Rigg, of Mount Carmel Pre- 
cinct, 111., which has no permanent security to the 
ground but a pin used to secure a diagonal brace, but 
which may readily be withdrawn and redriven with very 
slight exertion. The panels are of light construction, 
can be easily handled, are self-interlocking, and their 
posts rest on surface blocks, so that the fence can be 
easily taken up, be reset, and moved from place to 
place. 

Mr. W. C. Henderson, of Sulphur Springs, 
Texas, has patented a sulky plow constructed with the 
sliding block carrying the adjustable wheel locked in 
place by a sliding spring-pressed bolt, and withdrawn 
by means of an elbow lever. The sliding wheel carry- 
ing block is provided with rack teeth engaging with 
the teeth of a double gearwheel placed loosely upon 
the journal of the plow crank, and connected with the 
plow crank lever by a pawl, whereby the machine can 
be leveled and the plow adjusted by means of the same 
lever. 

^t + i»- 

MISCELLANEOUS INVENTIONS. 

Mr. H. S. Lock wood, of South Nor walk, 
Conn., has recently patented a very simple toy pistol, 
which he claims is perfectly safe and harmless, the 
explosion of the paper cap taking place in front of a 
plate or cut. 

A convenient salt box for table use, with a 
shaft having stirring arms or a screw propeller disk, 
for loosening the salt, has been patented by Mr. Robert 
E. Caine, of Battle Creek, Mich. The same contriv- 
ance for keeping the contents of a salt box from caking 
may also be used for ginger, pepper, or other spices. 

Mr. John Zerr, of Keokuk, Iowa, has 
patented a fire escape in which scaling ladders are se- 
cured to the building, and belts are raised by means of 
ropes passing over pulleys at the upper ends of the up- 
permost ladders, by means of which the rope or belt or 
basket can be secured for lowering persons. 

Mr. Wiley D. Coffey, of Pangburn, Ark., 
haa obtained a patent on a horseshoeing rest for hold- 
ing the feet of horses, mules, or other animals while 
undergoing the operation of shoeing, whereby the work 
is facilitated, the shoer relieved of supporting the 
weight of the animal's limb, and much danger to the 
blacksmith is avoided. 

An electrical fire alarm for hotels and 
other buildings has recently been patented by Mr. F. 
A. Copeland, of La Crosse, Wis. A composition is used 
which melts at about 150 degrees Fahrenheit, and al- 
lows a weighted sleeve to swing around against a but- 
ton on the wall, closing the circuit, and rings a bell in 
the office. 

Mr. J. B. Jonis, of Olympia, Wash. Ter., 
has recently patented an improved toggle for boom 
chains which should recommend itself to lumbermen 
generally. It consists of a boom chain togsde formed 
of a metallic bar having a median eye projecting down 
from its under side, and fits into a hole in the boom 
stick, the bar being provided with right angle points 
which stick in the log. 

Mr. C. W. Vetter, of Ukiah, Cal., has re- 
cently patented an improved fruit drier which consists 
of a stove provided with a heating chamber adapted to 
receive the fruit holding drawers, which consist of a 
frame holding a perforated metal plate, and provided 
with two hinged covers of perforated metal plates or 
wire netting, whereby fruits can be held between both 
surfaces of the perforated plate and the hinged covers. 

A mechanical puzzle is the subject of a pa- 
tent by Mr. William J. Decker, of New York city, who 
has contrived a board or block grooved to receive slid- 
ing blocks, each bearing a distinctive number, letter, or 
character of a symbolic nature, the movements of 
which by means of a single switch that guides into all 
the grooves, lateral and transverse, may be made to 
form legible combinations. 

A simple and effective safety attachment for 
dampers has been patented by Mr. J» M. Dolen, of Wi- 
conisco, Pa. The object of this invention is to provide 
for closing dampers of stove pipes automatically when 
the heat becomes excessive. A friction device is provid- 
ed, so arranged as to hold the damper open, and made 
fusible, so as to give way when the pipe becomes highly 
heated, permitting the damper to close by its own 
weight. 

A non-freezing hydrant is the subject of a 

patent obtained by Messrs. William Vadersen and 
Frank L. Trader, of Elizabeth, N. J. The invention 
consists in a packed upper section of a street hydrant, 
and a valved lower section by which the water in tbe 
upper section may be allowed to run off to prevent 
freezing in severely cold weather, and by which, also, 
water can be readily drawn from the main or service 
pipe in any weather. 

A method of making buildings fireproof, 

or non destructible, in all their parts, has been patented 
by Mr. William H. Dolman, of St. Helen, Oregon. He 
proposes to sheath all the ceilings of wooden buildings 
with sheet iron, and fill the interstices of stringers and 



floorings with fine ashes or dry earth, or other non- 
combustible material-in short, to make the present hol- 
low walls and ceilings solid, or at least non-combusti- 
ble, and to destroy the draughts that make inviting 
chimneys to sidings and partitions. 

An improved two wheel vehicle, SO ar- 
ranged that the body of the vehicle will always main- 
tain a level position without reference to the position 
or amount of the load, has been patented by Mr. Benja- 
min S. Porter, of Red Oak, Iowa. The invention also 
consists in the use of horizontally arranged Y-shaped 
springs, the upper and lower members of which are at- 
tached, respeciively, to the body and axle of the vehi- 
cle, the trunks of the springs being attached to the thills 
or to a front cross bar of the vehicle. 

Messrs. James Smitb and David E. Blake, 
of St. Louis, Mo., have patented a plan for a refrigera- 
tor by which they claim to effect a great saving in the 
consumption of ice and insure a constant circulation of 
the air in the safe by its refrigeration after having 
taken up heat in the cooling of the contained pro- 
visions. A peculiarity in this refrigerator is the ex- 
istence of dampers or doors, by which the amount of 
cold air and its circulation can be governed from the 
outside. 

An apparatus for the manufacture of gly- 
cerine is the subject of a patent recently granted to Mr. 
Otto Laist, of Cincinnati, O. The invention relates to 
the method of refining glycerine, whereby the glycerine 
is rendered inodorous and colorless. The improved 
process consists in the employment of a jet of super- 
heated steam introduced into a glycerine retort or still to 
facilitate the distillation of the glycerine, which, with- 
out the aid of the steam, condenses quickly from the 
volatile state. A previous patent of Mr. Laist covers 
a good many features embraced in the new patent; the 
latter covers, however, certain improvements in the 
distilling process not heretofore achieved. 

An improved hydraulic motor for vessels 
has recently been patented by Mr. Simon O'Brien, of 
Bristol, R. I. The invention consists in a motor form- 
ed of a series of pipes and a cock so connected that 
water can be drawn in at the bottom of Ihe vessel and 
forced out at the rear end of it, to the effect that 
the vessel will be moved forward. Water also can be 
drawn in atthe rear end of thevessel and forced outat 
the bottom toward the front end, thus moving the ves- 
sel backward. The invention also consists in attaching 
a hose or flexible pipe to the end of the pipe projecting 
from the stern, and attaching the hose to the rudder, 
whereby the water issuing from the hose will assist in 
steering the vessel. 



NEW BOOKS AND PUBLICATIONS. 

King's Handbook op Boston ; 360 pages 
profusely illustrated. Moses King, Cam- 
bridge, Mass., publisher. 

To one who knew the Boston of twenty, thirty, forty 
years ago, this resume of his recollections will be pleas- 
ing, for the " hand book " is also a history, and recalls 
the events of the last fifty years. To those who desire 
to visit Aston this volume will be a convenient guide. 
It is very handsomely bound and is finely printed, and 
is of a convenient size for handling and carrying. 

Dio Lewis' Monthly. 

The second number of Mr. Lewis' new magazine 
is before us,and its contents are varied and interesting. 
The editor has a wide reputation asa hygienic writer, 
and he is the author of a number of works on the 
health and treatment of young persons— how best to 
promote their welfare and prolong their lives. The 
two numbers of Mr. Lewis 1 new magazine indicate 
that a large portion of its contents will be composed of 
articles on how to live, how to dress, how to exercise, 
and kindred subjects in which the public are thoroughly 
interested. The September number contains in the 
hygienic department, articles on ventilation, use of 
corsets, consumption and directions for building sun 
bath room and the benefits the consumptive and dys- 
pepticmay derive therefrom. FrankLeaman, publisher, 
68 and 69 Bible House, New York city. 

Die Electrische Eisenbahn beztjglich 
ihbes Batjes tjnd Betriebes. Von J. 
Kramer. Wien, Pesth, Leipzig: A. Hart- 
leben's Verlag. 
This small manual forms the 17th volume of the val- 
uable series of electrical papers in Hartleben's library 
■f electric technology, and supports the reputation al- 
ready won by this useful publication. The chapters 
embrace the following topics : General remarks on 
railroad construction; determination of the factors em- 
ployed in mapping; the foundation, the roadway, and 
superstructure; recapitulation of some principles in 
induced electricity and magnetism; magneto-electrical 
and dynamo electrical machines; motors, and the use 
of their power; the general arrangement of anelectri- 
cal railway; steam engines, steam boilers, and their re- 
lations to the electrical machines; the use of electricity 
and its application to propulsion; the cars and their 
arrangement. In the growing interest felt in this new 
branch of electrical science, this guide must prove de- 
sirable and must meet with a profitable reception. 

Die Electrischen Einrichttjngen der 
Eisenbahn tjnd das Signalwesen. 
Von L. Kohlfurst, Wien, Pesth, Leipzig: 
A. Hartleben's Verlag. 

This interesting and useful book forms the 12th vol- 
ume of the above mentioned series, and is replete with 
information upon the intricate questions of railway 
signs, signals, and systems for prevention of accidents 
The subjects serially discussed are: Introduction of 
electricity in railway methods; principles of its appli- 
cation; the carrier; sources of electricity; the trans- 
mitter and receiver; other apparatus; the electric tele- 
graph; intermediate telegraph ; telegraph connection 
from the railway train; railway signals ; line signals; 
danger signals; distance signals; train signals; switch 
signals ; control apparatus; brakes; unusual railway 
electric systems. 



ftsOTwg im& %monal. 



The OMrgefor Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements -must be received at publication office 
as early as Thursday morning to appear in next issue. 



Friction Clutch Pulleys. D. Frisbie & Co., Phila. pa. 

Dies, Patterns, etc., Chas. A. Bailey, Middletown, Ct. 

Patent to let on royalty, or partner wanted to manu- 
facture it. See cut page 248. Ed. Sauter, Hartford, 
Conn. 

Pattern Letters (metallic) to put on patterns of cast- 
ings. H. W. Knight, Seneca Fal is, N. Y. 

Steam Pipe and Boiler Covering, Roofing Paints, Pre- 
pared Roofing, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati, O. 

Mastery.— An illustrated weekly devoted to Home 
Handicrafts, Household Affairs, Rural Occupations, In- 
dustrial Arts, Amateur Mechanics. Experimental Sci- 
ence ; aiding young people in Self -culture of the Hand 
and Eye, and Self-help for Profit. Liberal offer to can- 
vassers. Terms— $3.00 per year, in advance ; $1.00 for 15 
weeks, on trial ; 7 cents a copy. Ask newsdealers, or 
address 842 Broadway, New York. Mastery. 

Aneroid Barometers, Mercurial Barometers, Ther- 
mometers, Anemometers, Hydrometers, Hygrometers. 
Send for catalogue. Queen & Co., Phi I adelphia. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, workmanship, governing; no packing. 

Best Popular Science Works, 15 cents each. Cata' 
logue free. J. Fitzgerald, 2U Lafayette Place, New York. 

Curtis' Expansion Trap. See illustration on p. 118. 

Back numbers, volumes, and sets Scientific Ameri- 
can supplied by A. S. Clark, 34 Park Row, New York. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 80 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Squaring Shears, Turners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

Jf an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and Sd-hatid Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. H., &N. Y. city. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester,N.H. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

" How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 84 John St., New York. 

Microscopes. Microscopic Mounting Instruments, and 
Materials. Send for catalogue. Queen & Co., Phila. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., W Com- 
merce St.. Newark, N. J. 

Am. Twist Drill Co.,Meredith, N. H., make Pat. Chuck 
Jaws ( Fmerv Wheels,Grinders,automatic Knife Grinders. 

Ameiican Fruit Drier. Free Pamphlet. See ad., p. 254. 
Brass & Copper in sheets. wire & blanks. See ad. p. 252. 

The Chester Steel Castings Co., office 407 Lihrary St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 312 Chester St., Phila., Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 252. 

Hollar's Safe and Lock Co., York, Pa., manufacturers 
of improved lire and Burglar-proof Safes, Bank and 
Safe Deposit Vaults and Locks. See adv. p. 254. 

Our goods rank first for quality, safety, and durabili- 
ty. Please compare them with any other make, and is 
not found better and cheaper, quality considered, we 
will bear the expenses of the trial. Lehigh Valley 
Emery Wheel Co., Lehighton, Pa. 

Special Students in Technical Chemistry, Analysis, 
and Assaying. Apply to Prof. Leeds, laboratory of the 
SI evens Institute of Technology, Hoboken, N. J. 

Pays well on small investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Renshaw's Ratchet for Square and Taper Shank Drills. 
The Pratt & Whitney Co., Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N.Y. 

Improved Skinner Portable Engines. Erie, Pa. 
Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. F. 
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Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Hctet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Split, Pulleys at low prices, and of same strength and 
appettrunce as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on ;tny special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American SiTPPLWMicNT sent to them free. 
The SrjPi'i.oiEXT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 268. 

Drop Forgings. Billings & Spencer Co. See adv., p. 189 
Woodwork'g Mach'y. Eollstone Mach. Co. Adv., p. 322. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 221. 

Lightning Screw Plates, Labor-saving Tools, p. 320. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 237. 

Spy Glasses, Telescopes, Opera Glasses, Field Glasses. 
Send for catalogue. Queen & Co., Philadelphia. 




HINTS TO CORRESPONDENTS. 

No attention will be paid 1.0 communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request thai- correspondents, i n referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repear, t,hem. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not, of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific Ameuican Supple- 
ment referred to in these columns may be had at the 
office Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 

(1) C. L. P. asks how to lacquer polished 
brass at home ? If it can be heated oncommon oven, and 
about how hot? What to apply and how to apply it an. 
how to prepare it? How not the article should be, ar/d 
how long it should be left before using after lacqueri 
A. The brass must be perfectly clean; it must be hoped 
in caustic lye if necessary. Many lacquers are ufed 
half a pound of red lac dissolved in half a pint of 
hoi is a good one. Put the article on the top of a s 
until moderately heated and then varnish it, keeping\t 
hot. Then dry it by heat. 

(2) L. M. asks how to clean and polish cows' 
horns . A . Rasp the horn with a file to bring it to a smooth, 
even surface, then scrape with glass in the same manner 
as a shoemaker scrapes the soles of boots. This if care- 
fully done will leave a fine, clean surface. Then rub 
with a piece of cloth and electro-silicon wet to a paste 
wiih water. Then polish with a cloth and oxide of tin 
wet with water to a paste. Sometimes the horn is 
rubbed down for a final polish with French polish 
instead of the oxide of tin. Whiting and chalk in water 
is also used. 

(3) C. & Sons write: We are running a 5 
horse power engine and usingonly about one-half horse 
power ordinarily. Would it be practicable to have an air 
compressor and reservoir, so as not to run our engine 
everyday? If so, please state the most economical kind 
of air compressing engine and reservoir. A. It is practi- 
cable, but we do not think it would " pay;" it would be 
more advantageous, if you make a change, to substi- 
tute a good caloric engine and sell your present engine 
and boiler, unless you have use for steam for other 
purposes than power. 

(4) A. A. J« writes: If a tubular boiler be 
set with side walls kept clear away from the shell, say 
6 inches, and arched over the top so as to leave a 
jacket space all round the boiler, allowing the heat to 
rise from the furnace to the top, and the back end 
closed above the back arch, so that the draught will 
be directed properly 10 the flues, will the heat above 
the water line be too intense? Will it be injurious to 
the shell? Is it better to close in at the sides as is usually 
done? A It is better and safer to close in at the sides' 
say two or three inches below water line. 

(5) F. A. C. asks: 1. Would three eighths 
of an inch be thick enough for a 4x6 engine, that is, 
thickness of cylinder? A. Yes. 3. What size ports 
should I have for a 4x6 engine with double slide valve? 
A Steam T fl s inch by 3 inch, exhaust % inch by 3 inches. 
3. Is there a patent on the double slide valve engine? 
A. No. 4. What will be the power of a double slide 
valve engine4x6 with 100 pounds of steam and 300 revo- 
lutions per minute? A. About 5 horse power. 

(6) S. M. H. asks: Could a small boiler, say 
one horse power, be fed from a reservoir of sufficient 
elevation so that the hydraulic pressure from the reser- 
voir would overbalance the steam pressure required 
from the boiler? If so, what height would the reser- 
voir have to be to insure 100 pounds steam pressure? 
Ai The hydraulic pressure must not only be equal to 



the pressure, but enough more to overcome the friction 
in pipes and the resistance of the check valve. About 
240 feet. 

(7) W. J. W. writes: A locomotive with a 
six foot driver and a 23 inch cylinder, and a locomo- 
tive with same cylinder and *' 5 foot 8" driver — how 
much more space would the six foot driver cover than 
the "5 foot 8," both going at their full capacity? A. 
Assuming that the boiler was the same in both cases, 
and just sufficient, the 6 foot driver should cover a 
trifle more space; but if the boiler was of ample ca- 
pacity, the space covered would be directly as the 
diameter of the wheels; this is supposing the same 
number of revolutions made in each case, 

(8) H. W. P. writes: I am using in my 

business a good deal of tea lead, which I buy from junk 
men; and my object in now writing to you, is to ask if 
you can give a good recipe for melting and separating 
the paper from the tea lead. A. To separate the tea 
lead from the paper, condense the mass of lead in an 
iron kettle. Put a layer of powdered charcoal over the 
surface of the lead and cover the kettle as nearly air 
tight as possible. Place the kettle over a strong fire 
and allow it to remain until the paper is carbonized and 
the lead is melted, then stir the mass with a dry stick 
and the lead will go to the bottom. 

(9) H. J. B. writes: I am desirous of ob- 
taining a license to run stationary engines. Can you 
inform me to whom I must apply in order to be exam- 
ined for the same? Would the inspector that examines 
steamboat engineers be the proper one to apply to? 
A. For your license apply to the inspector who ex- 
amines steamboat engineers. 

(10) W. D. P. asks: Does the size of wheel 
of a vehicle vary the amount of power required to start 
a vehicle? If so, please state how. A. It is generally 
conceded that the larger the wheels the easier the run- 
ning for vehicles within certain limits as to weight and 
smoothness of track. As a general practice, large 
wheels for rough roads are considered the best, as they 
give a longer tread or bearing. 

(11) T. H. B. asks (1) if it were possible to 
run a train of cars through a vacuum, and to let drop 
a stone or feather from a window while the train was in 
motion,would the object reach the ground directly under 
the place where the window was when it was let fall, or 
would it be carried forward with equal velocity as train? 
A. The object would receive an impulse from the motion 
of the train which would carry it forward with velocity 
equal to the velocity of the train, while the action of 
gravity would give it simultaneously a downward mo- 
tion. Therefore, when it reaches the ground, it will be 
directly under the window from which it was projected. 
2. Is there any moreor less wateron the earth and in 
the surrounding atmosphere at the present time than 
there ever was? What is evaporation? Is it possible 
to totally destroy water? A. The quantity of water has 
not changed within a reasonable geological period. 
In the early geological ages there was more water in the 
atmosphere as clouds than now, and of course less upon 
the earth. Evaporation is the absorption of water by 
the air or atmosphere. Water can be destroyed by 
converting it info its primary elements, hydrogen and 
oxygen. 

(12) W. W. A. writes: Please give formula 
for a dry paste for cleaning gold, silver, and jewelry 
without scouring. A. Polish with whiting and am- 
monia. It is risky to use any silver soaps or clean- 
ing pastes, as they may contain mercury, which injures 
thetsilver permanently. Try a quarter of a pound of 
jeweler's rouge, three-quarters of a pound precipitated 
chalk. 

(13) J. J. B. asks how to put a surface on 
soft sponge leather. A. Mastic varnish, rubber varnish, 
wax, size or glue, and calendering, or polishing with 
burnishers, are all used for smoothing soft leathers. 

(14) S. H. B. asks: What is the difference 
between "quarter" and "bastard " sawed lumber? A. 
Bastard sawed lumber has the annual rings parallel with 
the surface in some part of the board or plank, and ia 
the ordinary method of sawing. Quartering is sawing 
the log into4partsacross the center, and then sawing 
the quarters so that the annual rings will run out to 
the surface. It is not economical for the lumber pro- 
ducer. Quartered lumber may be made from bastard 
by culling and sawing out the bastard centers. 

(15) W. O. S. writes: I wish to cut with a 
20thread V tap, Brown and Sharp gauge, a cog wheel, 
that shall have 100 cogs on the circumference. What 
must be the circumference of the wheel before cutting 
the cogs? A. The diameter of the pitch line should 
belrtfeV inch diameter, to which add five one-hundredths 
inch for the outside or diameter of the blank. This 
will represent a proper wheel gear of 100 threads with 
a pitch of one-twentieth inch. As your tap will not 
commence cutting upon the pitch line, you will have to 
use the pitch line diameter for the diameter of the 
blank. In fact, it is a very difficult mechanical prob^- 
lem to make a tap match the teeth in cutting a wheel. 

(1.6) O. A. G. writes: Will you please in- 
form me what acids or mixtures I should use to give 
copper a red, or variegated appearance, such as is some- 
times seen on the ingots of the metal? I want it for 
ornnmental purposes. A. The colors you see on copper 
ingots are due to oxidation of the metal by the air 
while the metal is hot. Try heating and evaporating 
drops of nitric acid on its surface and then heating. 

(17) L. W. C. asks: Can you tell me what 
preparation to use in covering the floor of a photo- 
graphic dark room that will fill the cracks and render it 
water tight to prevent the slops from going through and 
staining the ceiling below? A. Nail a narrow strip of 
wood around the corners of floor and put down a sin- 
gle sheet of oil cloth. that exactly covers the floor. The 
strips are intended to bend up the edges of the oil cloth 
to prevent escape of liquid. 

(18) E. D. C. writes: I have three presses 
run by a small engine which I consider good for four 
horse power under 45 pounds pressure. I do not con- 
sider it economical to use steam, and have been trying 
to secure power from a mill about twelve rods distant, 



which is run by water. The location is such that shaft- 
ing on wire cable is not practicable. It has occurred 
to me that I might lay a pipe,connect it with the boiler, 
and use compressed air. Would such a plan be feasi- 
ble? Would the apparatus be reliable? Can com- 
pressors be purchased in market? What size pipe 
would be needed? A. The use of compressed air wouid, 
we think, not prove economical or satisfactory. Can- 
not you bring the water to your place in a pipe and by 
it run a small turbine? If so, this will be the best ar- 
rangement. 

(19) D. B. C. asks: What gives the lamp 
shades used on drop lights the light or white color? Are 
they glass or porcelain? If glass, what gives the glass 
the opaque or white color? Is it the peculiar kind of 
sand used? A. The lamp shades you refer to are of 
glass; glass is rendered opaque by various ingredients- 
oxide of tin will produce this effect. 

(20) T. J. asks: What is the process of 
making fine shot of lead and copper? A. By pouring 
the metal when melted through a strainer of perforated 
iron, allowing the metal to drop into water at a consid- 
erable height. Shot for ammunition is poured in shot 
towers and falls from 40 to 60 feet. The new way is to 
drive cold air up the shaft, which cools the shot with a 
short fall of 20 to 30 feet. 

(21) H. E. B. writes, inquiring about the 
economy of using a side wheel steamer as compared 
with a screw propeller. I claim that the fastest lime 
that lias ever been made on rough and smooth water 
has been made with a screw propeller, and it did not 
take any more coal to propel it than a side wheel 
steamer. The other party claimed that a side wheel 
steamer made the fastest time on smooth water and 
used less coa). A. For large boat of light draught, side 
wheel boats have made the best speed with greatest 
economy. For small steamers, yachts, etc., the screw 
has given the greatest speed, but with an enormous 
power and large consumption of fuel. 

(23) H. C. S. writes: Please let me know if 
there is anything I can wash an iron mould with to 
help make the iron come out smooth, as the mould is 
small and the iron chills before the mould fills up; or 
is there anything I can put in the iron to make it thinner, 
so the iron will run more freely? A. The iron used in 
casting the celebrated Berlin ware, consisting of orna- 
ments, charms, chains, and other jewelry, is said to be 
alloyed with arsenic, but as arsenic is very volatile 
and dangerous to manage except by chemists, we do 
notrecommend ics use. Tin will make the ironmore 
fluid. Use No. 1 iron in a crucible and add when 
melted 3 to 5 per cent of tin. Use powdered charcoal 
to keep the iron from decarbonizing. Smoke the iron 
moulds and heat to about the temperature of melted 
lead. This may make the casting comparatively smooth, 
but will not prevent entirely the chilling of the iron. 
Casting in an iron mould has never been considered 
very feasible except for chill purposes. Finer surfaces 
can be had from eand moulds. 

(23) F. M. L. writes: Can the business of 
carpentering, etc., be learned without a practical in- 
structor? If so, what books are necessary for a be- 
ginner— the most comprehensive and practical? What 
will a set of drawing tools cost that are not fine, yet 
will answer all purposes? A. By studying *'.Appleton's 
Cyclopedia of Drawing" you will be able to learn archi- 
tectural drawing without a teacher. Do not buy cheap 
drawing tools; better get along with a few and have 
them good. 

(24} C.G-.H. writes: Can you kindly in form me 
of the formula for finding thehorse power both nominal 
and actual of the ordinary locomotive and return flue 
boiler? In both cases hard wood is the fuel used, and 
there is a natural draught through a smoke stack 60 
feet high. A. To obtain the nominal horse power of a 
locomotive boiler. 1 Take the whole surface of the inside 
of the fire box and two-thirds of the internal surface of 
the tubes. in square feet, add ihera, and'divideby 14,14 
being considered the amount ot effective surface 
equivalent to one horse power. The same also for cylin- 
drical tubular and flue boilers with the fire under the 
shell and returning through the flues or tubes. The 
whole surface of the under half of shell and two-thirds 
of tube or flue surface as abovei For the actual horse 
power: The quantity of water evaporated in dry steam 
per hour indicates one horse power per cubic foot. 

(25) E. H. A. writes: I read in one of the 
scientific papers about an oil for lubricating made with 
lead and olive oil; now I want to know if cotton seed 
oil could not beused, and how long should it stand; and 
if it becomes too thick, what should be used to thin it? 
A. Cotton seed oil will answer. If it becomes too thick, 
Ihin it with kerosene oil. 

(26) J. G-. L. writes: 1. Would you please 
let me know how telephone wire is made, and what it 
is made of? A. Any iron or copper wire, or copper 
coated iron wire will answer for a telephone wire. The 
larger the better. No. 12 galvanized iron wire is the 
etendanT conductor for telephones. 2. Is any wire of 
iron or steel with a thick coat of copper used for tele- 
phone for electricity, and how then is that thick coat 
put on? A. The copper coating you mention is deposit- 
ed on the wire by the galvanic process. 

(27) W. U. A. writes: 1. In the telephone 
described in the 'Scientific American Supplement, 
No. 143, do the binding screws, a, project through the 
flange, E. and connect with the diaphragm in any way? 
A. The binding posts are not connected with the dia- 
phragm, but with the terminals of the bobbin. 2. How 
much wire should be wound around the spool, D? A. 
No 3xed amount. Fill the spool with No. 36. 

(23) T. McK. writes: Please give me the 
temperature of the water in a boiler when there is 25 
lb. steam pressure; also give me the temperature of the 
water at 75 lb.? A. Twenty-five lb. pressure above 
atmosphere, 9,665°; and 75 lb., 320°. 

MineraIjS, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

G. H. T. — It is principally silica. It might be of 
some value in the manufacture of fire clay articles. It 



maybe called silicious clay— W W.— It is doubtful 
if itisof any value. Mineral paints are not rare and are 
low priced.— H. W. — The clay is of very good quality 
and might be used as fire or potter's clay in the manu- 
facture of common chinaware.— J. W. V. — Probably of 
little or no value. Analysis of the three, $15 00 for 
iron only.— E. S. B. — The names of the specimens you 
sent are as follows: 7. Galenite and pyrite. 8. Pyrite. 
9. Galenite. 10. Mispickel. 11. Pyrite.— W. L. B.— 
No. I.Iron pyrites. No. 2, ditto in clay nodule. Pro- 
bably of little value.— D. A. R. — The sample is infusorial 
earth, composed principally of silica. It is of little use 
except as a polishing powder or as fuller's earth. 



INDEX OF INVENTIONS 

For which Letters Patent of the United 
States were Granted 

October 9, 1883, 

41VD BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Air and steam trap, J. T. Kelly 286.448 

Air trap for water engine, G. Murray, Jr 286,551 

Alarm. See Fire ahirm. 

Animaltrap.C. F. Barrett 286,252 

Antimony furnace, A. Hudson 286,200 

Anvils, manufacture of, W. C. McCarthy 286.459 

Asphaltum, refining, E. J. I)e Smedt 286,396 

Auger bits, machine for forming, W. L. Parmelee 286,554 

Awning, J. L. Smith 286,495 

Axle, vehicle, G. EI. Williams 286,358 

Bags, etc., for protecting jewelry, manufacture 

of, O. Thowless 286,34a 

Baling press, J. H. Badgley 286,168 

Bat and ball, combined, W. L. Sweeten 286.570 

Bathtub overflow connection, A. P. Creque 286,270 

Bed bottom, spring, A. Q. Allis 266,166 

Bell and fire alarm system, combined call, C. E. 

Buell 286.529 

Bell, gong, II. W. Barnes 286,169 

Bit brace, ratchet, W. R. Clarkson 286.888 

Bookbinding. W.I. Blackman 286,254 

Bottle washing machine, W. Cowles 286,394 

Box. See Paper box. Salt box. Ticket distribut- 
ing box. 
Brace. See Bit brace. Buggy top brace. 
Brake. See Car brake. 

Branding tool, J. A.Allen 286 365 

Brush holder, paint, A. T. Edwards 286,405 

Buckle, W. R. Clongh 286,264 

Buggy top brace, A. B. Davis 286,272 

Building, fireproof, W.H. Dolman 286,401 

Bullet and making the same, patched, H. F. 

Clark J86.387 

Bung bush and stamp protector, combined, P. G. 

Neisendorfer 286,474 

Burner. See Gas burner. Vapor burner. 

Burning fluids, reservoir for, A. L. Mack 286.211 

Bustle and hip pad, combined, C. M. Strong 286,562 

Button pin, M. V. Quinn 286,222 

Button setting implement, J. H. Goodfellow 286,537 

Cabinet lock, F. W. Mix 286,327 

Cable gearing, endless, w. B.Ross 286,228 

Calipers and dividers, W. H. Mitchell 286.469 

Candy machine, w. L. Yancey 286,567 

Car brake, C. D. Whiting 286,353 

Car coupling, Carter & Woods 286,175 

Car coupling, G. W. Cross 286,271 

Car coupling, J. B. L. Harbold 286,198 

Car coupling, E. Ingram 286,444 

Car coupling. II. L. Johnstone 286,307 

Car coupling, A. Lenhart 286,207 

Car coupling, H. A. Palmer , 286,480 

Car coupling. Short & Roe 286.492 

Car deflector, railway passenger, A. W. Brinker- 

noff. 286,381 

Car door mechanism, street, F. B. Brownell. ...... 286,257 

Car door, sliding, E. Y. Moore 286.470 

Car. freight, A. Grundy 286,197 

Car heating, ventilating, and draught-regulating 

apparatus, railway, J. Spear 286,341 

Car wheel, VV. B. Dixon 286,183 

Cardholder. P. Ruffant 286,332 

Carriage, child's J. F. Downing 286,186 

Carriage top prop block, Thorpe & Pfaff 286,239 

Carrier. See Cash carrier. Trunk carrier. 
Case. See Musical instrument case. Piano case. 

Cash carrier, E. A. Thissell 286,504 

Celluloid, etc.. machine for breaking or cutting 

up sheets of, J. Everdlng 286,535 

Chain, drive, T. Shields 286,388 

Chains, toggle for boom, J. B.Jonis 286,544 

Chair. See Rocking chair. 

Check or valve, W. H. Moseley 286.472 

Check row wire reel, G. W. & F. P. Murphey 286,218 

Chuck, lathe, C. W. Gray 286,426 

Chuck, planer, J. P. Wright : 286,362 

Churn, E. B. Way 286,510 

Chute used in loading and unloading apparatus, 

flexible, A. D. Fox 286,193 

Cider mill and press, combined, G. D. Cooper. . . . 286,265 

Cigar coloring machine, a. B. French 286,412. 286,413 

Clamp and vise, C. L. Bellamy 286,376 

Clamp for panel lining or facing, J. C. Weaver 286,213 

Clay pulverizer, W. Andrus 286,620 

Cleaner. See Cotton cleaner. 

Clock and watch spring, G. P. Ganster 286,417 

Clock escapement, G. P. Ganster 286,419 

Clock, secondary electric, A. S. Crane 286,181 

Clocks by air currents, apparatus for winding, G. 

P. Ganster 286,418 

Clothes line support, M. Houman 286.441 

Clutch, friction, D. Mills 286,214 

Clutch, friction, J. K. Proctor 286,556 

Cock grinding machine, VV. E. Berens 286,525 

Cocoanut sheller, J. P. Anderson 286,368 

Coffee, rice, etc., machine for dulling and polish- 
ing. H. B. Stevens... 286,499 

Coloring mati«r or dyestuff from thiodiphenyla- 

mine, obtaining. A. Bernthsen. 286,527 

Coloring matter, sulphureted derivative of diphe- 

nylamine as a basis for the production of, A. 

Bernthsen .. 286,526 

Cooler. See Mills cooler. 

Corpse lifter, J. M. Jncobsen 286.202 

Corset spring. Yl. F. Linquist 286,453 

Cotton cleaner and condenser. W.H. Sawyer 286,224 

Counter stiffener machine, J. L. Hatch 286,432 

Coupling. See Car coupling. Droplight pipe 

coupling. Thill coupling. 
Cup. See Oil cup. 
Curtain poles, ornamental shaft for the ends of, 

Bassemtr* Walker 286,521 
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Curtain roller, Furness & Robertshaw 286.194 

Cutter. See Tube cutter. Twine cutter. 

Cntter head, Emery & Stebbins 286,409 

Cutter head, B. F. Lauterman .. . 286.450 

Pamper safety attachment, J. M. Dolen 286.400 

Boor hanger, G. VV. Hey 286,539 

Drawing knife, adjustable, J. S. Cantelo 286,385 

Drier. See Fruit drier. Grain drier. Lumber 

drier. 
Drill. See Eatchet drill. Track drill. 

Droplight pipe coupling, J. J. Royle 286,2^9 

Electric conductor post, J. A. Devlin 286,397 

Electric generators, making elements for ther- 
mal, H. Fraseh 286,288 

Electric machine, dynamo, G. W. Fuller... .286,414, 286,416 
Electric machine, dynamo, S. F. Van Choate, 

286,241, 286,242 
Electric machines, armature for dynamo, G. W. 

Fuller 286.415 

Electric machines, armature for dynamo, T. Wol- 

cott 286,247 

Electric machines, coupling shunt dynamo, R. H. 

Mather 286,325 

Electric meter, W. S. Johnson 286,445 

Electric wires and lamps, support for, J. V. 

Hirley 286.437 

Electrical synchronous mechanism, P. B. De- 

lany 286,281 

Electrical synchronous movement, P. B. Delany, 

286;»73 to 286,278 
Electrodes for secondary batteries, forming. C. F. 

Brush 286,259 

Electroplating bath and salts, producing an, W. 

H.Williams 286,359 

Elevator. See Hydraulic elevator. 

Emery wheel safety device, H.S. Lucas 286,210 

Engine. See Rotary engine. Steam engine. 

Traction engine. 

Escapement and regulator, A. C. Clausen 286,531 

Evaporating apparatus, B. T. Babbitt 286,369 

Fare recorder, conductor's, J. C. Shoup 286,493 

Faucet, D. A. Brislin 286,256 

Faucet, spring compression, J. Zane 286,365 

Fence, Cunningham & Dickerson 286,182 

Fence.J. W. Rigg 286,487 

Fence Picket, Comstock & Adams 286,892 

Fence, portable, S. Beckey 286,522 

Fence post, P. & O. H. McOmber 286,461 

Fence wire, barbed, T.A.Weber 286,512 

Fence wire, machine for making barbed, T. A. 

Weber 286,511 

Fertilizer distributer, E. H. Wistance 286,361 

Fertilizers, machine for mixing and grinding, W. 

H.Mercer 286,463 

Fiber washing machine. J. C, L., & M. Jefferson .. 286,305 

Fifth wheel, J. B. Merriam 286,464 

File, letter. G. E. Shepard 286,233 

Filtering compound, C. A. Baker 286,370 

Fire alarm,* 1 . A. Copeland. 286,393 

Fire escape. C. Bemis 286,52; 

Fire escape, A. J. Johnson 286,306 

Fire escape. T. Macdonough 286,456 

Fire escape, J.Zerr 286,519 

Fire extinguisher. P. C. E. Tabouet 286,502 

Fish net sinker D. Erickson 286.188 

Fish trap hook, M. R. Skinner 286.494 

Flues, making radiating, Nichols & Thomson 286,219 

Flux and preparing and using the same, welding, 

J. J. Laflltte 286,311 

Fountain, G. A. Bush ..,,.,».,, 286.261 

Fruit drier, C. W. Vetter • 286,509 

Furnace. See Antimony furnace. Gas consuming 

furnace. 
Furnaces, apparatus for feeding shavings to, J. 

Switter 286,344 

Gauge. See Saw sharpening gauge. 

Gas, apparatus for increasing the illuminating 

power of. F. Weston 286.515 

Gas burner, J. G. Beale 286,170 

Gas consuming furnace, G. Farr 286,286 

Gas heater, regenerative, C. E. Hequembourg 286,301 

Gas lighter, electric, T. H. Parker 286,481 

Gas, process of and apparatus for making, A. B. 

Lipsey 286.454 

Gas regulator, J. F. Maxson 286,326 

Gate, M. M. Gentsler 286,424 

Gearing, G. Murray, Jr 286,550 

Gearing for hoisting, etc., differential, R. Lavery. 286,206 

Gearing or pulley, friction, J. P. Creighton 286,533 

Generator. See Magneto generator. 

Glass, imitation stained, F. B. Herzog 286,434 

Glass lamp fonts or bowls, ornamenting, W. Som- 

erviile. 286,236 

Glass to abacking, securing, Hyatt &Lockwood.. 286,541 
Glycerine, apparatus for the manufacture of, O. 

Lnist 286,448 

Grain drier, J. C. Jacoby 286.203 

Grain header, E. Hickman 286,436 

Grain steaming and drying machine, L. V. Moul- 

ton 286,217 

Grate, fireplace. A. Chase 286,176 

Grinding machine. J. M. Haigis 286,429 

Grinding mill rollers, machine for dressing, F. 

Messer: 283,466 . 

Gun, blow. A. Wengenroth 286,513 

Gun, breech-loading bomb, E. Pierce (r) 10,392 

Handle. See Knife or tool handle. 
Hanger. See Door hanger. 

Harness chafe pad, C. W. Birgtorf 286,260 

Harness pad, J. F. Hessel 286,435 

Harrow and hay rake teeth, device for fastening, 

M. McDowell 286,213 

Harvester, J. F. Tibbets 286,505 

Harvester reel, G. G. Hunt 286,304 

Hats, manufacturing, D. & D. C. Wheeler 286,244 

Hay tedder, J. A. Ehle 286,406 

Heater. See Gas heater. Portable heater. 

Steam heater. 

Hides or skins, tawing, J. Shaw 286,491 

Holder. See llrush holder. Card holder. Lamp 

shade holder. Sash holder. Spittoon holder. 
Hook. See Fish trap hook. Snap hook. 
Hoops from poles, machine for sawing, W. 

Bowker 286,173 

Horse quarter boot, Lightford & Fenton 286.319 

Horse toe weight, J. H. Fenton 286,190 

Horses, adjustable toe weight for trotting, C. H. 

Ettor 286,189 

Horseshoe nails, machine for making. J. A. Cole- 
man 286,390,286,391 

Horseshoeing stand, W. D. Coffey 286.389 

Hose and rope reel, Bllerbeck & Young 289,408 

Hub, W. G. Morris 286,471 

Hydrant, Yadersen & Trader 286.508 

Hydraulic elevator, Lesourd & Lotan 286,451 

Hydraulic motor, H. Baumotte 286.374 

Hydraulic motor for vessels, S. O'Brien 286,477 

Ice creeper, 1. G. Treat 286,240 

Insecticide compound, Gibson & Fish 286,195 

Insulating electric conductors, H. O. Phillips 286,220 

Iron into fibrous wrought iron, converting cast, 

J.Reese 286,330 



Ironing machine, corset, J. Stever 286,238 

Jack. See Lifting jack. Wagon jack. 

Journal bearing and box, R. W. Traylor 286.563 

Key seat cutting machine, S. B. Pierce 286,221 

Knife. See Drawing knife. 

Knife or tool handle, P.Lincoln 286,209 

Knitting gloves, R. Liebeskind 8C 452 

Lamp, electrical stand, J. 11. Vail. 286,350 

Lamp shade holder. W. Somerville 286,237 

Latch, reversible store door, A. Arens 386,250 

Lifter. See Corpse lifter. 

Lifting jack, D. R. Roberts .' 286,485 

Light. See Skylight. 

Liquids, increasing the flow and delivery of, ,T. L. 

Douglass 286,185 

Lock. See Cabinet lock. Nut lock. 

Lock tumblers, machine for slotting and driving 

springs into. G. B. Cowles 286,269 

Lubricator, T. R. Freeman 286,289 

Lumber drier. D. F. Noyes 286,552 

Lumber drier, J. O. Smith 286,234 

Magneto generator of electricity. J. P. Stabler... 286,497 

Mail bag fastening, D. W. Snyder 286,339 

Mechanical motion, D. Mills 286,215 

Meter. See Electric meter. Water meter. 

Milk cooler. B. C. Richardson 286,331 

Milk pan. S. Kingsland 286,310 

Mill. See Cider mill. Roller mill. 

Millstone dressing machine, diamond, T. C. 

IJarnes 286,251 

Mining machine, B. Toch 286,364 

Mouldings, machine for cutting. E. L. Gaylord ... 286,423 

Mosquitoes, apparatus for killing, I. Elkms 286,407 

Moth proof receptacle, G. L. & E. G. H. Cooper... 286,179 
Motion, mechanism for converting, F. H. Rich- 
ards 286,225 

Motor. See Hydraulic motor. 

Music leaf turner, O. S. Hall 286,297 

Musical instrument case, H. Distin 286,399 

Musical instruments, manufacture of, H. Distin.. 286.398 

Nut lock, J. W. Steele 286,498 

Oil cup, H. F.Hodges 286,438 

Oiltank, W.C. Scofleld 286,231 

Ore concentrator, W. E. Stirk 286,342 

Organ action, reed. H. K.White 286,516 

Pad. See Harness chafe pad. 

Paint, roofing, M. Blake 286,255 

Paints, composition for restoring, F. W. Arm- 
strong 286,167 

Pan. See Milk pan. 

Paper box and lid, A. G. Wilson 286,360 

Paper felt, wadding, or lining, apparatus for mak- 
ing, Fisher & Solliday 286,287 

Paper pulp engines, roll bar for, O. Morse 286.216 

Paper stock, process of and apparatus for treat- 
ing rags for, C. F. Taylor 286,503 

Paper, waxing, J. B. Duke 286,403 

Paper waxing apparatus, J. B. Duke 286,402 

Parer. apple, W. H. Boutell 286,380 

Passenger register, L. A. Touchet 286,349 

Pavement and floor, E. B. Martindale 286,321 

Pendant, J. H. Knapp 286,545 

Photographic camera, B. W. Kilburn 286,447 

Photographic pictures, finishing, N. L. Stone. ... 286,343 

Piano case, upright, P. Gmehlin 286,425 

Picture mat cutting machine, E. I,. Gaylord 286,422 

Pin. See Button pin. Steam engine crank pin. 

Pipe flanging machine, R. C. Nugent 286,567 

Pipe threading machine, J. E. Sanders 286,333 

Planing the beveled ends of mouldings, machine 

for, E. L. Gaylord 286,421 

Planter, corn, T. A. Rasmuson 286,486 

Planter, corn. P. Rodenbour '. 286,557 

Plastic composition for tailors' cutting boards, 

etc, M. Hughes 286.442 

Plow and cultivator combined. J. T. Prior 286.485 

Plow, sulky, W.C. Henderson 286,433 

Plow, sulky, J.I. Hoke 286.540 

Plow, sulky, Wiard& Bullock.. 286,517 

Plow wheel, sulky, R. L. Millspaugh 286,468 

Pole, hop, G. H. Kenyon 286,809 

Portable heater, D. H. Erdman 286,410 

Post. See Electric conductor post. Fence post. 
Press. See Baling press. Printing press. Seal 
press. Seaming press. 

Printing press, W. B. Sbedd 286,337 

Propulsion of ships, etc., J. Kelly 286,205 

Pulley fastening, E.F. Spaulding 286,340 

Pulley or wheel, belt, E. B. Martindale 286,320 

Pulverizing machine, R. D. GateB 286,290 

Pump, barrel, L. E. & E. E. Guignon 286,428 

Puzzle, mechanical, W. J. Decker 286.395 

Pyroxyline, etc., treating, D. & D. McCaine 286.212 

Rag cutting machine, L. Baumann 286,373 

Railway train signal, electric, E. R. E. Cowell 286,268 

Ratchet drill, J. A. Haase 286,294 

Recorder. See Fare recorder. 
Reel. See Check row wire reel. Harvester reel. 
Hose and rope reel. 

Refrigerator, portable, J. D. Bell 286,375 

Register. See Passenger register. 

Register and alarm, combined. J. G. Lettelier 286,317 

Registering apparatus, autographic, J. C. Shoup.. 286,560 
Regulator. See Gas regulator. 

Rock breaker, L. Radovich.... 286,223 

Rocking chair, H. Lamprecht 286,449 

Roller. See Shade roller. 

Roller mill, N. W. Holt 286,440 

Rolling coupling pins, machine for, J. Maseth . 286,324 

Roof, stack. J. W. Harper 286,431 

Rotary engine, C. A. Shaler 286,232 

Rudder holding device for ferryboats, N. Allen. . 286,367 

Ruling machine, H. A. Brissard 286,382 

Saccharine matter from vegetable substances. 

extraction of , C. D. Ekman et al 286,187 

Saddle, harness, S. E. Tompkins... 286,347 

Safes, protecting device for bank, A. Wiswall.. . . . 286,366 

Salt box, R. E. Caine 286,384 

Sash fastener, G. W. Reeve 286,224 

Sash holder, E. E. Shepard 286,559 

Saw blades, process of and machine for straight- 
ening, tempering, and flattening, J. E. Emer- 
son 286,284 

Saw buckle for reciprocating saws, W. M. Wilkin. 286,354 

Saw guide, A. Hackett 286.295, 286,296 

Sawmill carriage feeding device, O. S. Hutchin- 
son 286.201 

Sawmill feed mechanism, W. M. Wilkin 286.357 

Sawmill, reciprocating, W. M. Wilkin 286,355 

Saw relief mechanism for sawmills, W. M. 

Wilkin 286.356 

Saw sharpening gauge, Torrence & Reid 286,348 

Sawtooth, insertible, J. O'Grady 286,478 

Saws, oscillating guide for gang, C. H. Weston... 286,351 

Sawing machine, Moore & Jackson 286.548 

Scale, railway, J. L. Merrill '286,465 

Scraper, foot. C. 15. Pushee 286,329 

Scraper, wheeled dirt, J. R. Williams 286,246 

Screen. See Ventilating screen. 

Seal, car, J. S. Wertz 286.514 

Seal press, R. H. Smith 286,496 

Seaming press. E. J. Dolan 286,283 



Seat. See Vehicle seat. 

Seed, treatment of cotton, J. F. O'Shaughnessy. . 286,553 

Seeder and harrow, combined, D. Clinton 286.263 

Seeder, harrow, and roller, combined, A. P. 

Grover 286,427 

Sewing machine tension, J. B. Secor 286,336 

Shade roller, spring, D. E. Kempster 286.308 

Sheave wheel, E. B. Martindale 286,322, 286.323 

Sheet metal fenders, manufacture of, Gr. Russell, 

286,489, 286,490 
Sheet metal tubes, machine for spirally corrugat- 
ing, F. R. Grout 286,293 

Sheller. See Cocoanut sheller. 

Shingle bunch band, H. W. Carey 286,386 

Shoes, manufacture of, F. Kearney 286,204 

Sifter, ash, J. H. Porter 286,484 

Signal. See Railway train signal. 

Skate, R. C. Hindley 286,199 

Skylight, J. C. Ryan : 286.558 

Slate, muffled school. G. Gray 286,196 

Sleigh shoe, O. J. Baldwin 286,371 

Snap hook, O. Benson 286,253 

Snap hook, L. Chapman 286.530 

Soap, C. Zimmerling 286,568 

Spittoon holder, automatic, B. H. Haskins 286,299 

Spoke socket, T. Fowler 286,192 

Spout, sap, A. E. Hungerford 286,443 

Spring. See Clock an* watch spring. Corset 

spring. Wagon spring. 
Spring bending and forming machine, C. Lewis. . 286,318 
Stand. See Horseshoeing stand. 

Steam cylinder lubricator, T. A. Naylor 286,473 

Steam engine, J. F. Pond 286.482 

Steam engine crank pin, A. K. Eddowes 286,404 

Steam heater, W. B. Dunning (r) 10,391 

Steam trap. J. A. Trane 286,506 

Steering engine for ships, hydraulic, Dey & 

Hathaway 286.534 

Stencil plate, S. T. Berry 286,172 

Stile for wire fences, W. H. Rodden 286.226 

stock rest, J. McVane 286,462 

Stool, piano, T. P. I. Magoun 286,457 

Stove, coal, S. II. La Rue 286,315 

Stove, cooking, J. W. Allen 286,248 

Stove grate. A. L. Foote 286.411 

Stove, magazine v S. Smyth 286,'235 

Stove top, E. B. Finch 286,536 

Stuffing machine. F. Benoit 286.171 

Tag, price, Z. T.Hall 286,430 

Tank. See Oil tank. 

Telegraphic apparatus, P. B. Delany 286,280 

Telegraphy, P.B. Delany 286,282 

Telegraphy, duplex, P. B. Delany 286,279 

Telephone support and switch, adjustable, G. A. 

Wilkins 286,518, 

Tenoning machine. G. Luppert... 286,546 

Thill coupling, H. M. Holiday 286,439 

Thrashing machine derrick table and feeder, M. 

N.Laufenburg 286,316 

Ticket distributing box, S.B. Whitehead 286.S52 

Tool, combination, C. E. Marshall 286,458 

fop, spinning, T. Claery 286.177 

Torpedoes on railway tracks, mechanism for 

placing. S. F. Allen .286,249 

Toy, M. C. Bogia 286,379 

Toy, E. S. Chapelle 286,262 

Toy pistol, 3. S. Lockwood 286.455 

Track drill, E. S. Hart 286,298 

Track laying machine, F. F. Voigt , 286,564 

Traction engine. F. F. Landis*. 286,313 

Traction wheel, F. P. Landis 286.312 

Trap. See Air and steam trap. Animal trap. 
Steam trap. 

Tricycle, M. Cooper.. 286,180 

Truck, car, S. S. Williamson 286,565 

Truck, stove, P. A.Gordon 286,292 

Truck, warehouse, W. E. Hoyt 286,803 

Trunk. W. F. Bryer ■ 286.383 

Trunk carrier. R. Ball ... 286,372 

Tube cutter and expander, J. Rose... .286,227 

Tug, hame. C. C. Schwaner 286,230 

Twine cutter. W. Miller 286,467 

Twine or cordage, machine for making, G. L. 

Brownell 286,258 

Umbrellas and parasols, retention device for, V. 

D. Stockbridge 286,501 

Valve, gate, P. G. Neisendorfer 286,475 

Valve, stop, J. Old 286.479 

Vapor burner, E. P. Corby 286,266. 286.267 

Vapor burner, O. B. Peck 886,328 

Varnish, apparatus for manufacturing, B. Bcrow- 

sky 286,528 

Vault cover or grating tile and surfaces made of 

the same, illuminating, T. Hyatt 286,542 

Vehicle seat. F. A. Comstock 286,178 

Vehicle spring, W. Cole 2-6,532 

Vehicle, two-wheeled. T. H. Brown 286,171 

Vehicle, two-wheeled, Doherty & Sies 286,184 

Vehicle, two-wheeled, G. Larsen 286,314 

Vehicle, two-wheeled, B. S. Porter 286,413 

Vehiciewheel, w. Notley 286.476 

Ventilating door for mines. C. P. Moyer 286,549 

Ventilating screen for windows, E. W. Phil- 
brook 286,555 

Vise. G. Thorp 286,345 

Wagon brake, machine, D. S., I. D., & W. D. Heeb- 

ner 586.300 

Wagon jnck, J. T. Gilbert 286.291 

Wagon spring. P.J. Berdohl 286,377 

Wagon standard, O. Schimansky 286,335 

Washing machine, C. Blust 286,378 

Washing machine, M. White 286.245 

Water meter, J. B. Erwin 286,285 

Water wheel, H. B. Stevens 286,500 

Wheel. See far wheel. Fifth wheel. Plow 
wheel. Sheave wheel. Traction wheel. Ve- 
hicle wheel. Water wheel. 

Whistle, steam, J. E. Gause 286,420 

Winding-on mechanism for spinning mules, W. 

McConnell 286.460 

Winding silk, thread , e^c., machine for, T. Wrig- 

ley. 286,863 

Windlass, Moore & Heaberlin 286.547 

Window shades to rods which are used with their 

free ends, attachment of. C. Flos. 286,191 

Wire, barbed, A. J. Upham 286,507 

Wire continuously, process of and apparatus for 
annealing, cleaning, and galvanizing or plait- 
ing, C. S. Hall et al 286,538 

Wire stretcher, A. Hill 286,302 

Wrench, A.Hyde 286,548 

Wrench. Smith & Vincent 286,561 

Zinc ores, process of and apparatus for reducing, 

L. Letrange 286,208 

Zithern, G. Bender 286,524 

DESIGNS. 

Carpet, J. L. FOlsom 14,843 

Carpet, O. Heinigke 14,344 

Carpet, W.L.Jacobs 14,345 

Type, font of printing, C. MUUer 14,346 



TRADE MARKS. 

Biscuit crackers, J. Hartman 10,623 

Cheroots, cigars, cigarettes, smoking and chewing 

tobacco, Goodwin & Co 10,622 

Cigarettes and cut tobacco, Sanderson & Co 10,627 

Fertilizers, Common Sense Fertilizer Company 10,621 

Soap in bars or cakes. G. E. Marsh & Co 10,625, 10,626 

Spades, shovels, and scoops, O. Ames & Sons 10.620 

Spices, ground or powdered, J. A. Jones . . 10,624 

A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please state ttie number and date 
of the patent desired, and remit to Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Ynge, eacii insertion ... 75 cents a line. 
Hack Page, each insertion ... Si .00 a line. 

(About eight wordsto a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



GET THE BEST AND CHEAPEST. 




-A.. ^-A-TT eft; OO-, 

(Cinoinnp-ti, Ohio, U. S. A." 1 
Exclusive Agents and Importers tor the United States, of the 

CELEEHATED 

PERIN BAND SAW BLADES, 

Warranted superior to alt others tn quality, fin- 
J9H, uniformity of t cm per, and general (Zura- 

QiKty. One Perin Sain outwears three ordinary saws. 



THE MOST VALUABLE 

Stock-shares In the market, which will soon rise con- 
siderably in value, may now be had at $2 each share. 

P. A. AEItlAli NAVIGATION CO., 

Works iind Office. 195 Eighth St., So. Brooklyn. N. T. 

Capt. H. Stevens, A gent, 50 Pearl St., New York. 




NECKED SPINDLE 
AND OIL TIGHT BUSH 



W* AND MILL FUHMSHIN6S. 1p- 
UTICAN.Y.U.S.A. " 



TJTXTIWESIFL 

™ Pulverizes everything— hard, soft, gummy, etc. 

S£ The best Clay Grinder and the best Cotton Seed 

> Duller in the world. 

^ Portable Steam Engines, Stationary Engines, 

^ Horizontal and Upright Boilers, all sizes, on 

05 hand for immediate delivery. 

ff lO Barclay St., N. Y. City. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The beat Planer, and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb , 
$300; planing U in. wide, 6 in. thick, weight 2.600 lb., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Correspondence so- 
licited. Rowley & Hermance, Willlamsport, Pa. 




-*~iFIRE —AND— VERMIN-!-*- 

FROOU 1 

Sample and Circular Free by mail. 
I). S. MINERAL WOOL CO,, 22 Courtlandt St., N. V. 



NEW HAVEN MANUFACTURING CO. 

NEW HAVIiN. CONN., 

MANUFACTURERS OF IRON WORKING 

machine: tools 

Lathes, Planers, Drills, Simpers, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 




26 11126 in. 

PLANER. 

Send for new 
circular. 

G. A. GRAY, Jr. 
& CO., 

42 East8tli St., 
Cincinnati, O. 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Conducting- Covering 

FOR 

BOILERS, PIPES, ETC. 

With % to % inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Weighs very lightjis very durable, fireproof, and Is 
easily applied. Sold in a dry state by the pound. 

FOSSIL MEAL CO., 48 Cedar St., New York. 
Boston Agents, S. C. Nightingale & Childs, 128 Oliver St. 
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BAIRD'S BOOKS 

FOR 

PRACTICAL MEN 

Our new and enlarged Catalogue of Practical 
and Scientific Books, 96 pages, 8vo, a Catalogue op 
Books on Steam andthk Steam en gink, Mechan- 
ics, Machinery, and dynamical Engineering, and 
a Catalogue of Books on Civil Engineering, 
Bridge Building, Strength of Materials, Kail- 
road construction, etc., and other Catalogues, the 
whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 walnut Street, Philadelphia, i'a. 



AGENTS WANTED? 

\TOTld, Extraordinary 1 



| For the cheapest and 

I best Belling book in the 

Extraordinary liberal terms to agents. 
Don't fail to apply. Terms and Circulars free. 
— .E.Jttl — " ~~ 



Address W. 



>IBRI,E & CO., Cincinnati, O. 



OOShotCun 



C3 




JRevolvers, 
.Rifles, 

^Great WestertT 
GunWorkB, Pittsburgh, ; 



I 



Our Immense CATALOGUE of 
MUSICAL and other Wonders 



IS WORTH SENDING FOR F RE El 
HARBACH ORGANINACO.Phila.Pal 



AMATEUR MKCHANICS.-rompleteSetof Brass 
Castings for Model Double Cylinder 1 in. x 1 in. Screw 
Engines, $1.75. J. GILBERT, 211 Tenth Av., New York. 



WANTED.— Experienced Foreman 

for factory working hard woods and employing upward 
of lOOmen. A permanent and goodplacef or a first -class 
man. Address H. W., Box 778, New York. 



$10 ro Si, 000 buys county rights to manufacture 
and sell valuable invention required in every house^etc. 
Endorsed by highest authority. No competition. Pro- 
fits 200 percent. Specially suits woodware trades. Ad- 
dress J. BADGER, aockville Centre, Long Island, N. Y. 



50 



Large New Gold, Silver, etc., Chromo Cards, no 1 
alike, name on, 10c. L. Jones & Co., Nassau, N. Y. 




BIBB'S 

Celebrated Original 

BALTIMORE 
FIRE-PLACE HEATERS 

To warm upper and lower rooms. 

The haniUomeat, mont economical 

Coal Stoves in the world. 

B. C. BIBB & SON 

Foundry, Office and Salesrooms, 
39 and 41 Light Street, 

Baltimore, Bid. 

MAEBLEI2ED SLATE MANTELS, 
IJjgr Send for Circulars. 



THE DECAY OF BUILDING STONES — 

Abstract of a paper by Dr. A. A. Julien, calling attention 
to the small amount of durability possessed by certain 
building stones, and to the agencies which affect their 
destruction. Contained in Scientific American Sup- 
plement, No. 37£. Price 10 cents. To be had at 
this office and from all newsdealers. 



WANTED 



-IMPROVED HEAD FOR 
BOI/r CUTTER. 

Address BOLT CDTTBR, Box 773, New York. 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and.*fino brass castings. Send for 
catalogue C E. JONES & B RO. Cincinnati, O. 

It is important to ua that you mention this paper. 



fcR tn <tOnP er(la y at borne. Samples worth $5free. 
VO IU *ptu Address Stinson & Co., Portland, Me. 

$66 — 



a week in your own town. Terms and $5 outfit 
free. Address H. Hai-i-et & Co., Portland, Me. 



F 



bund at Last! 



GOLD SEEKERS FRIEND 

'It 'you will send usJFH 
CERTS Silver, you'I get 

. ...... .by mail our HEW CASE 

&CONTENTStbat will help you to more READY CASH 

AT ONCE, than any other method in the world. It 
never fails. World M'f er Co. 122 Nassau St. New York. 




A WKKK, $12 a day at home easily made. Costly 
Outfit free. Address True & Co., Augusta, Me. 



DYKE'S BEARD ELIXIR 

Forcw luxuriant Mustache. Whis- 
kers, or hair or, bald heads in 20 Co 



w work. Will prove it or forfeit: 
■kage with directions staled and pot 

L. A. L. SMITH le CO., Agents, falUlne, III. 




OPIUM 



HARIT r ' R ' D * H ' EAKE * 



of the DeQuincey 
Opium Home, now offers a Remedy 
whereby any one can cure 
_ - _ _ _ J himself at home quickly and 

painlessly. For testimonials, and endorsements, letters from 
eminent medical men, and a full description of the treatment, 
address 11. H. KAAE, A.M., M.l>., 46 W. 14th St. New York. 



OPIUM 

Habit easily cured with CHLORIDE OF GOLD 

Leslie e. Keeley, M.D., Surgeon, C. & A.R. R. 

bWI&HT, Illinois. 

llUFTURE 

cured without an operation orthe injury trusses inflict 
by Dr.J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



ANHOOD! 




KNOW THYSELF.. 

A Book for Every Man ! 
Young, Middle-Aged, and Old. 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published by the Pcabody Medical Institute, 
Boston, entitled the Science of l.ile: or. Se|f-I*re- 
servjit.ioii. It is not only a complete and nerfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
prescriptions for acute and chronic diseases, each one 
of which is invaluable, so proved by the author, 
whose experience for 21 years is such as probahiy never 
before fell to the lot of any physician. It contains 300 
pages, bound in heautful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional- than any other work retailed 
in this country for $2.50, or the money will be refunded. 
Price only $1.25 hy mail. Gold medal awarded the author 
by the National Medical Association. Illustrated sam- 
ple sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or DR. 
W. H. PARKER, No. 4 Bulflnch Street, Boston, Mass. 
The author may be consulted on all diseases vequiring 
skill and experience. 




ATLAS mm 



WORKS 

INDIANAPOLIS, IND., U. S. A. , 

MANUFACTURERS OF 

STEAM ENGINES* 
and BOILERS, i 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 



CONSERVATION OF OLD AND RE- 

markable Trees.— Directions for the maintenance and 
development of trees in progressive vigor, and for the 
conservation of aged trees having a historical or other 
value. Contained in Scientific American Supple- 
ment, No. 378. Price 10 cents. To be had at this office 
and from all newsdealers. 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampiesfree. 
Agents Wanted. T. NEW. 3'i John Street, New York. 




Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering and wearing 
of fl»ors caused by use of Iron Wheels. 
Adapted for Trucks, Boxes, flaskets, Tables, 
and work of every kind in Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



$4,000 worth of advertising to Patentees free. Ad- 
dress Empire Patent Exchange, 381 Canal St., New York. 



IKrFOH.MA.TIOM" 

For Users <»t' (Steam Pumps. 

Van Duzen's Patent Steam Pump 

( No Packing or Oil, ) Is 

Requires \ No Repairs or Skill, > Reli- 
( No Care or Attendance. ) ahle. 
Can pump any kind of liquid ; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 
prices from $7 upward ; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAN I>UZKN «fc TIFT, Cincinnati, O. 
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THE CHRYSANTHEMUM AND ITS 

Culture.— The question of seed saving. History of the 
chrysanthemum. Transformations i n the corolla. The 
first sport. Origin of the pompones. Show chrysanthe- 
mums. British varieties. Contained in Scientific 
American Supplement, No. 381. Price 10 cents. To 
be had at this office and from all newsdealers. 






BARREL, KEG 



Chamfering. Howeling, 

and Crosing., StaV6 laCMMT. 

WW Over 50 varieties 

manufactured by 



E. & B. HOLMES, 

Truaa Hoop Driving. lSllfl'lllo, N. Y. Head Rounding. 




SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power' Lathes, Drill Presses, 
Scrolls, Saw A ttachments ,Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
Send for catalogue of outfits tor ama- 
teurs or artisans. Address 

H. L. SIIEI'AKO & CO.. 
341 & 343 West Front St.Xiucinun.ti, O. 




JOHN HARRISON. — A MEMOIR BY 

Samuel Smiles, including all that is known of the life 
and labors of Harrison, the celebrated chronometer 
maker. Contained in Scientific American Supple- 
ment. No. 379. Price 10 cents. To be had at this office 
and from all newsdealers. 



THE HOLLAND LUBRICATOR 



, VISIBLE; DROP, 

Ib guaranteed to be 
1. A perfect insurance 
against the cutting ot 
Valve -seate, Cylinder and 
Governor Valves ot the 
engine. 

3. It Tvill pay for itself 
in six months, in the saving 
of oil, coal, and packing. 

3. Tt will insure more 
speed in therevolutions of 
the engine, say from one to 
two strokes per minute, 
thus increasing the power 



M'f'dbyBolland & Thompson, 217 River St., Troy, IS .Y, 





RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic hack, which keeps the part B against the rod with sufficient pressure to be ■team-tight, and yet 

feet, and of all sizes from ^ to 2 inches square. 

YORK BELTING & PACKING CO., 

Nos. 13 & 15 Park Row, opp. Astor House, New York. 



creates but little friction. 

This Packing is made te lengths of about 

NEW 

John H. Cheever, Treas. 




M'FG OPTICIANS. 



Transits. Levels, Compasses, 
Eods,Chains, Tapes. 

DRAWING INSTRUMENTS, 



and in cases. Scales, 
„„ Angles, Curves, T-squares, Micro- 
P^^ r scopes, Telescopes, Opera and 
tiSr Field Glasses, Magic Lanterns, 
Aneroid and Mercurial 15a- 
ro meters, Self-registering Ther- 
mometers, Hygrometers Hydrometers, Air Meters, 
Pedometers, Odometers, JKhumkorff Coils, Batteries, Mag- 
nets, etc. Send for and specify (S a -catalogue), 192 pages. 



MATHEMATICAL 
INSTRUMENTS 



AND 

Drawing 
Materials 

The Largest 

AND 

BEST STOCK 

IN THE 

United States 

Prices and Illus- 
trated Catalogue 
of 195 pages sent 
on application. 

— ALSO— 

Sample Books of 
Draw ingr Papers; 

QUEEN & CO., Philadelphia 
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THE BEST BAND SAW BLADE 



HYDRAULIC MACHINERY. — A LEC- 

ture by Prof. Perry, explaining in a very lucid mnnner 
the theory involved in the construction and operation 
of machines driven by water. The store of energy in a 
pound of water. Abstraction of energy from water by 
machinery. How the greatest efficiency in water is 
arrived at. The turbine wheel, its theory and construc- 
tion. The water-pressure engine. Accumulators. The 
conditions under which transmission of power hy hy- 
draulic machinery is most suitable. Illustrated with 
fifteen figures. Contained in Scientific American 
Supplement, No. 3*3. Price 10 cents. To be had at 
this office and from all newsdealers. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy hoard sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

munn & CO., 

Publishers Scientific American 



FIIPJP H)B)rr , W TH - EAND CLAVRETORTS ALL SHAPES 
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THE 

Shimer Cutter Heads 

10,000 SOLO 
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Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shimer & Co., 
Milton, Pa. 





ICE MACHINES 

Of all sizes, from 

10 Ib. per Hour to 
50 Tons per Day 

Binary Absorption System, 

ECONOMICAL,, 

SIMPLE, RELIABLE. 

Send for Circulars. 

Delamater Ironworks. 

16 Cortlandt St., 
NEW YORK, U. S. J. 



TT P A YS to sell our Hand Kubber Stamps. Sam- 
xi ■*■•"■ x a pies free. Foijam be & Co., Cleveland, O. 



KOOKWALTKK EA'GIM?. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
lioiler complete, including Gov- 
ernor. Pump, etc., at the low 
price o f 

S HORSEPOWER $240 00 

Hi " " 280 00 

Shi " " 35500 

Si4 " " 440 00 

VT Put on cars at Springfield, O. 
JAMES LEPFEL & CO.. 

Springfieid. Ohio, 
or 110 Liberty St., New Fork. 




BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1879. 
For Macadam Road making, Ballastingof Railroads. Crushing Oves.useof Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, ejfUiU 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BIAKE CKUSHEH CO., Sole Makers, New Haven, Conn. 




IP 





FO'srravB BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8V1LLE, IND. 

B. S. TOWNSEND, Gen. Agt.,22CortlandSt., 9Dey St., 

COOKE & CO., Selling Agts., 22 Cortland Street, 

J 40. BEOOS & CO., Selling Agts. 9 Dey Street, 

WETIT TORE. 

=END FOR PRICED CATALOGUE. 



A ^^^ BEEXHER 8. PECK,. CONN. 



SPEAKING TELEPHONES. 

mi: amkkicaiv bkMj ti:ij:piiom<: company, 

W. H. Forbes, w. R. Driver, Thko.N.Vail, 

President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned hy this company, covers every form of apparatus, 
including Microphones or Carhon Telephones, in which 
the voice of the speaker causes electric unduiations 
corresponding to the words spoken, and which articula- 
tions produce simitar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearinain a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon apolication. 

Address all communications to the 
AMERICAN BKIjIj TEMU>lJONE COMPANY, 
95 M ilk Street. ISiisiuii, lUass. 




WITHERBY.RUGG & RICHARDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 




PATENT QUICK 

Adjustable Stroke 

Onn he Chii nired while in Motion. 

E. GOUI.I) & EBEK.HAUDT, 
No. Ill N. J. R. R. Ave., 

NEWARK, N. J. 



SOCTHWABK FOUNDRY & MACHINE COMPANY, 

430 Washington Avenue, Philadelphia, 

Engineers & Machinists, 

Blowing Engines and Hydraulic Machinery. 

Sole makers of the 

Porter-Allen Automatic Cat-Off Steam Engine. 



THE BIGGEST THING 0UT In l» a ,r* 

(new) E. NASON & CO., 120 Fulton St., New York. 




Our 10-Horse Spark-Arresting Threshing 
Engine has cut 10.000 feet pine lumber in 10 hours. 

Will burn wood six feet long, coal, straw, and conu 
stalks. Send for Price Mat and Catalogue " A 2." 

„ B. W. PAYNE & SONS, 
Box VJttK. . Cornins. N . y. 




SPRA.Y "VSST 

FEED WATER^ 

.'"^-Purifier a 

FOR STEAM BOiLERS 
U.S. & FOREIGN PATENTS 



PATENTS. 

MESSRS. MUNN & CO.. in connection witli the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very, reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of char'je. a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
WCNIV & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington. D. C. 
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ROOKS ON BUILDING, PAINTING, 






Decorating, etc. For 1883 eighty-eight-page illus- 



trated Catalogue, address, inclosing three 3-cent stamps, 
WM. T. COM STOCK, " " "■ " " " 



Astor Place. New York. 




79 KILBY SS BOSTON MA ST 



Useful Inl'ni'ination anil Tables on Strain and 

Water for Engineers and others contained in Blake's 
new illustratflPcataltgue of steam pnmps and pumping 
- engines, just published. Copies sent free. A ddress 
Geo. F. Blake Mfg. Co., 95 & 97 Liberty St., New York. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

Now Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 
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The" MONITOR 

A NEW LIFTING AND NON 
LIFTING INJECTOR. 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A Iso Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 

Water and Liquid. 

1'iitent Oilei-M, Lii- 

hrlfiitnris etc. 

T«".A-*X*H.A.Pff «ft> DREYFUS, 

Send for catalogue. 92 & 94 Liberty St., New York. 

PTrTinmofaTic For showing heat of 
ryrumeierS. Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY. Sole Manufacturer, 

149 Broadway, New York. 





H.WJOHHS' 



ASBESTOS HOPE PACKING, 

ASHESTOS WICK PACKING. 

ASHESTOS IfljAT PACKING, 
ASBESTOS SIIKATIIINGS, 
ASBESTOS GASKETS. 

ASBESTOS BUILDING FEI.T. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers o f IT . W . Johns' Genuine 

ASHESTOS lifQUIH PAINTS, ROOF 

PAINTS, ICOOEING, STEAM PIPE 

AND ItOII.EIt COVERINGS, 

FIRKl'liOOK COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 



WM. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station. 
Original and Only builder of the 

HAKlilS-COKLLSS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1.000 H. V. 



J3STABI,ISHBr> X8S8. 

BELTING, PACKING, HOSE. 

K^MM i^SB° Car Springs, 

Wagon Springs 
Wringer Rolls, 
Grain Drill 

Tubes, 
Corrugated 
Rubber Matting 



RUBBER 

Steam Packing, 
Piston Packing, 
Leading Hose, 
Steam Hose, 
i Suction Hose, 
Pump Valves, 
Ball Valves, 
Caskets and 

Rings, ujs hub isjju igsz trademark. 

Patent Red Strip Rubber Belting. PATENT CARBOLIZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton-Lined Fire Hose* Linen Hose, Plain and Rubber-Lined. 

CUTTA PERCHA & RUBBER M'F'C CO., 

23 F^trls. Flaoe, XVo-W "STorls., 





PROSPECTING MINERAL LANDS A SPECIALITY. 



3TAINED THE WHOLE 



e)^ RTES i an Wells 



DISTANCE BORED. S'^RTESIAJV VKEU— 

BORED ROUND AND STRAIGHT ADMITTIN G-r"?> 
A LARGER PUMP AND CASING IN PROPORTION 
TOSIZE OF HOLE THAN BY 
ANY OTHER PROCE SS^ - 
ESTIMATES GIVEN ^7* 
AND CONTRACTS ^<V||A* 






^DIAMOND 
'I DRILL CO. 

B0X«r23P0TTSVILLEPA. 

jMANFTRS.OF DIAMOND DRILLS 
[ f FOR ALL KINDS OF ^r~ 

-i^ROCK BORING ,v 



On F D A Ol ACCCC Spectacles, Telescopes, 
r C II A U LA OOCO Microscopes, Photo- 
graphic Outfits for amateurs , etc. R. & J. 
BECK, Manufacturing Opticians, Phila., Pa. 
$W Send for Illustrated Price Catalogue. -^Efl 




Van Duzen's Pat. Looac Pulley Oiler 
TT i C\ Highest Indorsements, 
M /I ^V Enviable Reputation, 
XJ.Xl.kJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect Lubricator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Duzen & Tift, Cincinnati, O. 



Asbestos Lined Removable Covering, 

Made of Felt and Asbestos. For — 

use on STEAM BOILERS and 
PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHAXMHRS-MP.EXCE CO., 

419 & 4« 1 8th St., New York. 




GOLD MEDAL, PAEIS, 1878. 

BAKER'S 



"Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health., 

Sold by Grocers everywhere. 



I. BAKER & CO., Dorchester, lass. 



OTTO GAS ENGINE 




Over 10,000 in use. 

Burns common Gas 
and Air. Nosteam.no 
coal.no ashes, no flres, 
no attendance, no dan- 
ger. Started at once. 

Sizes: 1,2,4,7,10,15, 
85ind. FI.P. 

SCHLEICHER, 
SCHUVIM & CO., 

Philadelphia 
anil Chicago. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
byEAC.liE ANVIL, WORKS only, Tien ton, IN. J. 




CARDS, 
etc. 



} rmtVovrOwi * 

Large sizes for circulars, etc., $3 to $90. 
For pleasure, money making, young or 
old. Everything easy; printed instruc- 
tions, bend two stamps for Catalogue of 
Presses, Type, Cards, etc., to the factory. 

KEJLSEY & CO., Mei'iden, Conn. 



.ADLEY 



A LIGHT RUNNING EASY RIDING MODERATE *|PRICEDTWO WHEELED 
*>EVERY OWNER OF A HORSE SHOULD «hVEH IC LE TEN^STYieS AND WEIGHTS 
SEND FOR OUR 20PACE ILLUSTRATED D D A I'M t \f O t* t\ 

i f circular ano price list, ^ Dr\/\LJL»b T Ot. WW* 




SYRACUSE, N.Y 

■'ESTABLISHED 1832 



SIBLEY & WARE, 

. South Bend, Indiana. 
SPECIALTIES: 

19* INCH DRILL PRESSES, 

WHEEL OR LEVER PEED, 

AND GEAR CUTTING. 




If ICES REASONABLE. 



THE 

Colliau Patent Cupola. 

Excels all others for economy of 
fu el and labor. Adapted to all 
classes of foundry work. 

Awarded Silver Medal at Chicago 
Exposition. 

Correspondence solicited and cata- 
logues furnished on application. 

COIililAU FURNACE CO., 
Detroit, Mich. 



WATCHMAKERS. 

Before buying, Bee the WMtcomb Lathe and tlie Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 




STEM Wl N Dl NG 5S!-iS ,l W«Sfe 

Till, Desk. Drawer, or Closet. Owner 
may use either 1, 2, 3, or 4 of its 50 numbers. 
Millions of changes equally possible and easy. 
W«\ Security unrivaled. Simple, durable, nickel 
* !!w plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Til s, and 
Padlocks. D. K. Miller Lock Co., I J hila., Pa. 



L Seibert Cylinder Oil Cup Co., 

Sole Manufacturers of 
Oil Cups for Locomo- 
tives, marine and Sta- 
tionary Engine Cylin- 
ders, under the SSeibert 

and Gates Patents, with Sight 

Feed. 

TAKE NOTICE. 

The " Sight Feed " is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
United States Circuit Court. Dis- 
trict of Massachusetts, Feb. 23, '82. 
All parties are hereby notified to de- 
sist the use, manufacture, or sale of 
same, as we shal I vigorously pursue 
and prosecute all infringers. 

The Seibert Cylinder Oil Cup Co., 
53 Oliver Street, Boston, Mass. 




■Gears andBpG-rant, 4 A1-HG( 
G-. Gutting|den St. , Boston^M 



ear Boob 
Free. ■ 



I WATER I 
MOTORS.! 



Address JOHN A. ROEBLING'S SONS Manufactur- 
ers, Trenton, N. J ., or U7 Liberty Street, New York. 

W heels and Rope for conveying power long distances . 
Send for circular. 



GOODS TO PLEASE I AIR-GUNS. 



AND 



INTEREST EVERY ONE. 




We manufacture a full assortment of 
Air-Guns. Every family shouid have one. 
You can entertain yourself and company 
at all times, indoors and out, besides touch 
up trespassing oats and dogs, kill rats and small game, or start a shooting 
gallery and make ;money with them. Our Guns are extremely simple in 
construction; well made and handsomely finished; easily operated and 
shoot with force and accuracy, and not liable to get out of order. All first- 
class gun-dealers sell them. We also manufacture Desk and Book 
Racks, Nickel-Plated Nut Picks and Cracks, Stair Rods, Foot .Lathes, etc. 
Illustrated Price List sent on application. 

Address H. M. QUACKENBUSH, Herkimer, N. Y. 




A FEW OF MANY UNSOLICITED TESTIMONIALS. 



West Point, N. T., May 16, 1881. 
3. M. Quackenbush—Your Air-Gun is the best arm for 
elementary target practice I ever saw. 

Very truly ywurs, 
Edward'S. Farrow, U S. Army, 
Instructor of Military Tactics at the U. S. Academy. 

MTDDLTCBriRT, Vt., Sept. 14, 1882. 
H. M. Quackenbush—I have one of your Air-Guns, pur- 
chased several years since. It has afforded me a great 
deal of amusement, and I still value it highly as a means 
of entertaining friends, and have also found it very ef- 
fective in the slaughter of Frogs, a species of game I am 
partial to. Yours truly, R. M. Bailey (Publisher). 

126 Nassau St., New York. April 23, 1883. 
H. M. QuacfcCTibwsft^-Werecommendyour Air-Guns for 
Shooting Galleries in preference to any othermake ; they 
give our customers entire satisfaction. The new im- 
provements made please us greatly. 
Yours respectfully, 
Peck & Snyder, Dealers in Sporting Goods. 



WATERTOWN, MASS., Dec. 22,1881. 
H. M. Quackenbush— Your Air-Gun deserves success; 
much can be learned by practicing with it. 
Respectfully yours, 
T. T. & Laidley, Colonel U. S. Army. 

Office of the Gatling Gun Co. ? 
Hartford. Conn., May 15, 1881. 5 
H". M. Quackenbush—Y our Air-Gun is the best I ever 
saw. Yours truly, R. J. Gatling. 

Southern Illinois Normal University, ) 
Carbondale, Ilt-S., April 20, 1883. J 

tf. M. Quackenbush—1 have owned one of your Air- 
Guns over two years. It has afforded my friends and 
self great pleasure. Very truly, v 

H. T. Seed, Lieut. U. S. Army. 



Montrose, Pa., Oct. 28, 1S82. 
H. M. Quackenbush—I have one of your Air-Guns that 
has been in constant use six years, and it is nearly as 
good as the day I bought it. Yours truly, C. M. Reed. 



THEONLV ARTICLE TO CIV£ A DURABLE ECONOMICAL , 
NATURAL AND PERFECT FINISH TO HARD WOOD 

BREINIG'S LITHOGEN SILICATE PAINT 

VERY DURABLE AND, EOONOM IC AL. ONE GALLON 
EdUALS TWO GALLONS 0J» MORE PF THE BESTMIXEO PAINT 

THE BRIDGEPORT WOOD FINISHING CO. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FItflNKMNJ.Pres't. J. HI. ALLEN, Pres't. 

J. li. PIERCE. Sec'v. 




FOB A 
COMBINED 

Punch and Shears 

of beautiful design, of great strength 
an.i capacity, and thoroughly reli- 
able, address 

Lambertville Irmi Works* 

LAMBERTVILLE, N.J. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
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